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iifiE?HOiiNl FOIili:H PROJECT 
I I> .• r 151 

1 E S H E A i R AI E AND LOA D 
~=======~~~=~===~==:======================:== 

TEST POHH 2 ~ 5 6 7 B 9 10 '" 
___ .... _____ ~ .... m. 

SUMMARl M" J.n· TEST cmw lTl DNS: 

~1EAS D LLJAD 855960 592031 859850 785980 860755 775096 898356 599736 789272 
HROl1 LE ~LOW 6183909 4056100 6220163 5570279 6224013 5477861 6496919 3978528 5527099 

:I"\R'JTl f:. PRESS. 13B4.1 2399,B 2394 2393.B 2394.2 2388,9 2477.14 23Q3,3 2382.4 
T""'~., T" ,.. 

j rlhU; ; Lt ; E,·iP. 1004.9 1007.2 1000.8 1001. 5 990.5 1006.b 988.2 100B.8 1001.7 
REHEAl Wli-. 1(01).2 1001.3 1009.2 1006,2 1003.1 1004.3 996.3 100 i. 6 007.5 

EXHAUS r FRE55. 3.i39 3.(174 3.809 3.403 3.599 3.513 3.195 2.063 2.956 
;:·OI~ER F ! OF' 987 0.991 (,.989 0.989 1 996 0.998 

~H5SUF;E 64 58 64 64 64 62 63 63 63, 

ES1 Ktt.l IE 7B63.6 i98c.B 7863.3 7860,2 7855 7872. 3 7772.3 7i62.B 7791. e 
1 ~.Sl 855119 59152b 858986 785201 859887 774305 898356 599283 788480 

!'-i:" . ~~.~ CQRRECjIONS I oi nQ factors): 

, ' 1. 0007 I. (1006 1.0005 1.0006 1.0005 1.0008 0.9983 1.0009 1. 001 
i 0.9993 0.9990 0.9999 0.9998 1.0006 0.9990 1. 0019 0.9988 0.9997 
iilRH I 999B 0,9987 0.9991 0.9996 0.9994 1.0005 0.9997 0.9989 .. 
i" E~h I. 0247 1.0219 1.0258 L0217 1. ()21h 1.0245 1. 0127 0.9935 1.0116 

COliB I tlED CORY< I. 0247 1. 0212 1.0248 1. 0211 1.0224 1.0237 1. 0134 0.9929 1.0114 

LOAD CORREC~lONS (dividing factors): 

p 0.9885 0.9946 0.9926 0.9923 0.9927 0.9903 1.0264 0.9917 0.98711 
ii 0.9996 0,9993 0.9999 0.9999 1.0004 0.9994 1 0012 0.9991 0.9999 
THflH 1. 0001 1.0006 1.0043 1.0029 1. 0015 1.0020 0.9983 1.000B 1.0035 
PEXH 9759 0.9786 0.n49 0.9788 0.9788 0.9875 1.0006 0.9884 

COMB I NED CORr, 0.9044 0.9732 0.9717 0.9740 0.9735 0.9679 1. 0130 0.9981 0.9794 

CORR TEST HEAl RATE 
COR;; I E5 T LLj;~D 

7674.2 7820.7 7692.2 7703.3 7683.2 7689.9 7669.5 7818.4 7704.2 
886683 607794 883979 806176 883276 79995B 886810 600425 805040 

1 



INTERMOUNTAIN POWER PROJECT 
!Jllll #:, nOll~j 

C 0 iRA eTC y C L E H EAT RAT E AND LOA D 

;ES ful 2 3 4 5 6 7 B 9 10 

SUMMAR\ OF TEST CDNDllIONS: 

I1EAS'u LOAD 855960 592031 859850 785980 860755 775096 898356 599736 789272 
THROll LE HOW b183909 4056100 6220163 6224013 5477861 6496919 397852B 5527099 
THROTTLE PRESS. 2384.1 2399.B 2394 2393.B 2394.2 2388.9 2477.14 2393.3 2382.4 

HROTTLE TEMP. 1004.9 1007.2 1000.8 1001. 5 996.5 1006.6 988.2 100B.8 1001.7 
HOI REHEAr lEMP. 1000.2 .3 1009.2 1006.2 1003.1 1004.3 996.3 1001. b 1007.5 
EXHAUSl PRESS. 3.739 3.074 3.809 3.403 3.599 3.513 3.195 2.063 2.956 
~om: FACiOR 0.987 0.991 0.989 1 0.989 1 1 0.990 0.998 
112 PF:::SSURE 64 58 64 64 64 62 63 03 63 

LONTRACI CYCLE 
HEAT RAIE 7958.B5 8094.63 7984.94 7977.05 7951. 2S 7996.85 7872.34 7897.17 
LOAD 843804.9 586602 847508.8 775179.5 848153 763182.6 ---------593081.5 777947.4 

HEAl RAIl CORRECTIONS (dividing factors): 

PT 1.0007 1.0006 1.0005 1.0006 1.0005 1.0008 0.9983 1.0009 1. 0010 
rr 0.9993 0.9990 0.9999 0.9998 1.000b 0.9990 1. 0019 0.998B 0.9997 
IHRH 1.0000 0.9998 0.9987 0.9991 0.9996 0.9994 1.0005 0.9997 0.9989 
PEXH !. 0247 1.0219 1.0258 1. 0217 I. 0210 1.0127 0.9935 1.0118 

COI'IBIIlED CORR 1. 0247 1.0212 1.0248 1.0211 1. 0224 1.0237 1.0134 0.9929 1.0114 

LOAD CORRECTIONS (dividing factors): 

PT 0.9B85 0.9946 0.9926 0.9923 0.9927 0.9903 1.0264 0.9917 0.9B76 
n 0.9996 0.9993 0.9999 0.9999 1.0004 0.9994 1. 0012 0.9991 0.9999 
l'HRH l. 0001 1.0006 1.0043 1.0029 1.0015 1.0020 0.9983 1.0008 1.0035 
PEXH 0.9759 0.9786 0.9749 0.9788 0.9788 0.9760 0.9875 1.0066 0.9884 

--------~------------------------------------------------------------------------
COMBINED CORR 0.9644 0.9732 0.9717 0.9740 0.9735 0.9679 1. 0130 0.9981 0.9794 

======================================================================================================# 
CORR TEST HEAT RATE 7707.2 7916.5 7791.4 7812.4 7777.4 7811. 6 7928.7 7808.4 
CORR EST LOAD 674951 795887 871223 788467 --------- 594212 794280 
====:======================~:==========:=======================::======================~=====:========= 
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PI. 

VfLVE PT. 

LORD (MW) 

THROTTLE FLOW (LBlHR) 

THROTTLE PRESS. (PSIA) 

THROTTLE TEMP. (F) 

FIRST STAGE PRESS. 

HOT REHEAT PRESS. 

HOT REHEAT TEMP. 

ca..o REHEAT PRESS. 

REHEAT TEMP. 

EJOWL PRESS. 

CROSSOVER 

EXH. 

FItI... FW TEMP. 

SUMMARY OF TEST CONDITIONS 

6 7 8 10 

UI«l 2nd UI«l 3rd VWO 3r-d VWO 2nd 3rd 

955.96 592.03 859.85 795.98 860.76 775.10 999.36 599.74 799. 

6193909 4056100 6220163 6224013 5477BGI &496919 3978529 5527099 

2384.1 2399.9 2394.0 2393.8 2394.2 2388.9 2477.1 2393.3 2382.4 

1004.9 1007.2 

1919.0 1235. 

521 4 354. 

1000.20 1001 

566.0 384. 

625.1 

118. 

617.2 

1.836 

552.1 

81 0 

621 .. 

1 51 

1000.9 1001.5 996.5 

3 1 

1006.6 988.2 

9 
I 

I 
I 
i 
! 

1000.8 1001.7 

,ii 

j' 

i :' 

.. I 

, . 
, !, 

I . 

------------------------------------------------------------------------------------~~----~------'-~ 



':! 

SUMMARY OF TEST CONOITIONS 
: ' 

, I 
: ' 

TEST PT 4 :5 6 7 B 10 ;", 

UfLUE PT. UWO 2nd UWO 3rd VWO 3rd VWO 3rd I," : 

i,i ',' 

LOAD (M"') 855. '96 592.03 8:59.00 7B5.98 860.76 10 898.36 599.74 789.27 
, , 
", 

llfROTTLE FLOW (LB/HR) 6193909 4056100 6220163 5570279 6224013 5477861 6496919 3979529 5527099 

llfROTTLE PRESS. (PSIR) 2394.1 2399.9 2394.0 2393.B 2394.2 2:3Be.9 2477.1 :3 4 

THROTTLE TEI'IP. (F) 1004.9 2 1000.9 1001.5 996.5 1006.6 98B. 1000.9 1001 

FIRST STAGE PRESS. 191B.0 1235.:5 1926.2 1714. 1927.3 16B9.9 1992.9 1212.3 1698.B ,I ii 'I i 

tilT REHEAT PRESS. 521.4 354.0 526.1 475.0 527.6 467.6 :544.:5 348. 473.0 

HOT REHEAT TEI'IP. 1000.20 1001.30 1009.20 1006.20 1003.10 1004.30 996.30 1001.60 

COLD REHEAT PRESS. 566.0 384.3 571.2 514.B 571.5 507.0 590.0 37B.4 7 

COLD REHEAT TEMP. 625.1 566.B 623.0 606.1 619. 607.3 612.1 565.5 606.5 

LP 119.5 91.0 llB.9 107. 11B.6 106.1 122.7 79.5 5 

CROSSOVER 617.2 621.2 623.6 622.9 61B.B 621.5 612.B 622.1 624. 
" 

LP EXH. 1.936 1 1.971 1.671 1.769 1. I. 1 013 1452 

FINAL FW TEttP • 552.1 551 9 540.9 551 6 539.1 554.3 506.5 540.7 
..,)" :1 

'I 
! 

FIG. 5 



SUHMRRY OF TEST CONDITIONS 

TEST PT. 2 3 4 5 6 7 8 9 10 

VALUE PT. VI«) 2nd VI«) 3rd UNO VI«) 2nd 

LOAD (MW) '316 03 860.76 10 899.36 599.74 789.27 

THROTTLE FLOW (LB/HIZ) 6183909 4056100 6220163 5570279 6224013 5477861 6496919 3978528 

THROTTLE PRESS. (PSIR) 2384 .. 1 2399 .. 8 2394 .. 0 2393 .. 8 2394 .. 2 2388 .. 9 2477 .. 1 2393 .. 3 2382 .. 4 

THROTTLE TEMP .. (F) 1004 .. 9 1007.2 l000 .. B 1001 .. 5 996. 1006 .. 6 99B.2 l008 .. B 1001 .. 

FIRST STAGE 1918 .. 0 1926 .. 1714 .. 1927 .. 1689 .. B 1992.9 3 1699.B 

HOT REHERT PRESS .. 521 .. 4 526 .. 1 0 527 .. 6 467 .. 6 544.5 34B .. 7 473 .. 0 

HOT REHERT TEMP .. 1000 .. 20 .. 30 1009 .. 20 1006 .. 20 1003 .. 10 1004 .. 996 .. 30 1001 .. 60 1007 .. 

COLD REHEAT PRESS .. 0 571 0 590.0 37B.4 512 .. 7 

COLD REHERT TEMP .. 625 .. 1 566.B 623 .. 0 606.1 619.3 607.3 612.1 606 .. 

BOWL PRESS .. 118 .. 5 Bl .. 0 llB .. 9 5 llB .. 6 106 .. 1 122 .. 7 79 .. 107 .. 

CROSSOVER TEMP .. 617 .. 621.2 623 .. 622 .. 9 61B .. B 621 .. 5 612 .. B 622 .. 1 624 .. 6 

EXH .. (HHS) 1. 1 510 1 .. 1 .. 671 1 .. 768 1 .. 725 1 569 1 .. 013 1 .. 452 

FW TEMP .. 552 .. 1 .. 9 .. 6 1 554 .. 3 506.5 540 .. 7 
-lIIo. 
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( 

I II\I POWER 
UNIT '"' 2 

ECT 

Enthalpy Drop Startup Test Data 

TEST P'T. 1 

VALVE 2nd 

THROTTLE P (puia) 1 .37 

THROTTLE T (deg F) 1004 29 

283.70 

CRH T (deg F) 609.43 

VC P (puia) 1481.18 

1st STa P <psia) 818. 18 

F'l/PT .5471 

HP (f:?f'fy.) 81.835 

T kon-.) +.035 

P (corT.) .24 

HTR (corr-.) +.80 

82.43 

(psia) 

HRH T F) 972.78 

LF'8 F' .• (psia' 59.926 

LPB T (deg F) 599.44 

IF' (ef f y. ) 91.569 

HTF~ ( cor r·.) iHI- +.40 

IF' (effy> corrd, 91. 969 

,7AB,8AB 

12.54 

** Data from i '"' 1 showed a change in 
pint with # 6 heater in service. 

3rd 

1212.0 

1003.82 

293.41 

643.84 

1197.10 

II 83 

7390 

87.10 

+.033 

-.16 

+.60 

87. 

.24 

995.14 

59.860 

612. 

91. 74 

.40 

92.14 

,7B,8AB 

f ormanee 1 

3 

VWO 

1 16,05 

1003.35 

324.00 

659.15 

1205.95 

996.95 

.8198 

88.71 

· ... 030 

.16 

+.60 

89.18 

297.39 

996 94 

66.269 

614.92 

91.613 

+.40 

92.013 

6B,7B, 

12.48 

1 o. 

1 
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A secti.on can 
exist at both the inlet and exhaust of 1.he 
mixed so that the avel""age 
defi.ned the used 

1 • 

this method. 

~oIapa"" .... , ........ 

measul""e the 
pl""essul""e tul""bine 

... ... , .... , ... '" of the pl""essul""e 
Fossil fil""ed I""eheat tul""bines with 

valves 

Nate: machines with 

Bowl) 

HI~----*' 

WIII--- __ /., IP turbines 



To obtaill an 
""'">1.'''-'01''' Cli!!ITI"I!!'1I!! of :L.Ccu.ra.cy the 

tests must be run steam temperatures, 
pressures, and nows const:I.Dt.. F1I.lCtuaLions of 
steam pressure should not exceed one of 
absolute should 
not ana loaa CaD be hela 
constant proper of the cClfttrol meca-
I1i.sm. Care must be taJiteI'l to iDsure that the tarbiAe 
is up to After 

conditions at hall an 
one-llow- etura.tion with and areS!IW'lI!!l!I 

. rea.c:t at fi ve-minute u.u..",..,~ ....... ", AIlAllIoII6Iil 

maybe 

ri:n::,>U:lI' .. error of these section e!ficiencies 
Tllis accuracy is basec:t UPOD 

within 0.1 
anet 0.1 a.t the 

and 
UrL'D .... :U.. error baa 

with cal­
eDInl.LPY'e(I;rop efficiencies OQ. the 

c.rc:tall,-coimooW:ld \mits. 

<lUli1N.l.1il be mea.lureC with 
usiDc c:a.U.bn.ted 

For a lower pressure a tnU"lllldl.lCIIl" 

ofapressu.re 
Test .... WWC;lllo 

or a11eaatnot 
a 

flush hole in the 
_'I'ftl'll'llr. my bu.rrs. 

sboulcl caa.:stst of a 
Care abolWi be ta.IaIIl to 

Drt!:I!UIII1_ CODDectioaa sboulcl b.located ahead. 

The pressure CODDectiClll 

ahead of the 
the 

iDtbe 
illtJl!'ell!!!llt valve La dl­

tbeD the 
iml=ec:l1at:e.1y ahead. of 

or side of a. steam certI.iA 
ca.u.ti.oa.s tiI.IceIII to iuve a. de.D.a.ite water 
U the COIlDectiOl'l i.S from or side ot the 

the should be J:"IIII hari-
rale 

Ls to be locatecl a,bo!re 
shoa.I.d be a dawa­

Dear the presSUl'lt 

su 

.:iICI,enIGII:IC arrangement 
D~~n~in.nvmentloc~ticlmr 

in 

connection in the 

These 3.1"-

is located in the bottom of bowl and 
aJl.d h.a.s several 

tl:lrowm Ilear the 

For crclSs·-col:I:I;I,Qu:Illd 

TII!l'ftll'lllp.:ltwl"I!!!II shouJ.d. be meaaureC 
or c:alJl:Irated 

aDd. read on and DOl.IID;. 

tiometers. 

if ; 

I 1 



4 Sedion 

If is recommen.cieci to WoiIiIUIIO:liI.I.. telD1)4U':11t.tw~e 
st.rw:aeDt.:Won. This not 
CUlley ot the data but will wo aetect a 
Dl!!J=1.tlM!! measunmeDt.. the two 

oC a. 

Whm there 
boiler to the tnll'iMfte_ QJr.;q;u.1Cll.UI 

lD e:ac:.b lea.cl i.s rec:ommelldel1, .. 
from the 

"'1:"""""""",, ciesenes 
to the error clae to beat 

CDDd.u.cUan = the t.b.ermoctNDle well At the 
l.l'II'I'\eI"Sion ~ld be,. ala:Iast. all 

1ta.DCl.;IZd insta1lat1oas are At the bat 
reheat 1t is recommeDCied tbe imllllliZ'SiLOD 
sbcalcl atleast fov lJ:Iches U' the oa.t.side diameter 
of the well is DOt than 1 iAches. At the 
cold sAau.Lclbe si:I: iAc:.beS. 
The locat1an of the thermoweJJ.:s in the rebeat 
llDe sboald be lome clistaa.ce dowIuIt.ra.m from the 

aDd uteI' at. least ane elbow to the 
The d.i.sfaDCe tram 

rnr"""" .. ONMlW ..... not ezceecl 50 feet.. 

bowl ste::z.m telCtloerr::a.ll:Ure. A [TCIIC:U lastall:l.t1oft is 
in 6. 

For t'NO '''' ........ 'n,.' ........ 
wella Should be in eacb crossover plpe loc:1teU ne:::..r 

end Ot the The immersion 
shouJ.cl be at. least six inches il the outside ctia.meter 
of the well is no r;reater than 1 in.ches. 

iiAJlIIIP,ur calculatiONl of hill:n-I)re:sslJ.re :and inter­
in. 

Table 1. 

1 

• 

• est1llllated from QlII1IIllIoClI' beat baJ.aDces 

F 

be the clI"'ossover .... , .............. 

1 
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6 turbine 
.it~.wi ..... 'nl'rmocl:Ju,~I.'.W4.U installation 

1 



'G, 9.4\ TURBINE. AND EXTRACTION ARRANGEliE.IIT SCHEMA TIC ONLY 

CALCULATED DATA - NOT CUARANTE.ED 

CON T CYCLE ~~AT BALANCE TEST No.2 TH£ 

4990446. H REHEATER 1519.9 4993231. /I 

4194638. II 
1345.2 H 

1AL El.ECTR!C COMPANT. SCHENE.CTADY N.Y. 5114187 



/ 

;:::. 
N 
<I) 

:r. r-
!f) 

ai ..,. I-
'G.t6.5 r-

oJ ..,. 
oJ 
W 

VALVE BEST 

NET I-IEAf RATE 

PSiA 1<\84.7 

:c 
:I: <Ii :I: 
14 ,-J ,... 
01 '" n d eo :0 ;;2 ':2 :f) 

I-

P 557.9 P 
T 

<}54Io'i 3. ( 1.4, \ 
i'(,.4.8'!.'J (718." 5"&.&) 

.6183909. ( 1464.7 - 548,8 

H 

GENERAl. El..ECTR!C COMPANY. SCHENECTADY N.Y. 

10.0 D.C. 

:r I-

,0 0> 
(l) • .J 2~ '" !f)n r'l ,.... 
':2 

L(INlf~Acr CYCLE HE'AT 8AU\NCE rEST 

F.p. 
2977.0 P 

;:; 

B.P. 
512.2 P 

r 
0 

62. 

PB 

2. CI. 

§~~ F~:~W 

116.4 

339.0 T 

0 T.O. 

,-
0 oj 
ai a n ;::; n 

No.2 

2,4 2..S 

r r 
:I: :I: 

,..-j ,.., 
:;;; «i n <t r- !!:I OJ 

:t: 

r" 
I-

",d 
..,. 
.... 

"~ .... r-
(>,)N (IJ 

w 
':2 

CALCULATED DATA - NOT CUARANTE£D 

RATING FLOW IS 5979059. Ii AT INLET STEAH CONDITIONS Or l41Z"Z. PSIA "NO 1000.0 T 
TO ASSURE. THAT THE TURBINE WILL PASS THIS FLOW. CONSIDERING VARlATtONS IN FLOW COEFFICIENTS 
FROI1 VALUES. SHOP TOLE.R"NCe;s ON QRAWINC "REAS. E.TC. WHICH FLOW. THE. 
TURBINE IS QES!G~ED FOR A DES'GN FLOW (RATINC FLOW PLUS S.O M. 
THE EQUIVALE."IT DESIGN FUW AT 2.3;)4.1 PSIA 1004.9 T IS 6183893. "I 

THE. VALUE. OF GENERATOR OUTPUT SHOWN THIS HF..AT BALANCE. IS "FTEfl ALL POWER FOR 
FJ(CITA nON AND OTHF..R TUR8'NE.--GENERA TOR AUXIUARIES HAS BEEN DEDUCTED. 

AUX. TB. PERFORMANCE BY 

4194838. 11 

1:14.5.2. H 

0- S Q. 0-
0-

n 

'" q 
'D 

l-

'" .,J 
~ 

r 
0 

63 

FLOW '"' 
..,. 

ai '" L.P. ,...., .J 

2.6 

r 
J: 

ai 
<n '" 0 d 
(Q ~ 

I-
10.9 P 

iJ' 

10.0 D.C. .i 
~ 

J: I-

en '"'l 0'" ~vj r- ",0 ;::;,..., :!i! f'Q 
0- '" <D oJ;) 
(() '" 

LEGEND - CALCULMIONS B,A,SED 
1967 ASHE STEAH TABLES 

11 
P 
H 
T 

9948T o 

<J) 

cd 
(J) 

r 
d 
0 
(\J ... 

,.. 
,>,) 

d 
~ 

';<)0.9 HAT 1..:3 iN HG 
!, HOOD B 

il77974. !'1 
ELEP 1038,\ H 
UEEP 1049,2, H 

KW / 1 IN HG IIBS. 
CONTRACT CYCLE HEAT B.~LANCE TEST NO.a 
TC6F 30.0 IN. US 3600 RPM 
2.400.0 PSIA 1000. 1 1000. T 
GEN- 991000. KVA .90 PF LlO 

1 

5/14/87 



( 

TEST CYCLE HEAT BALANCE 

POINT VWO 05/11/87 TEST POINT 02 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T151 
2400. PSIS 1000./ 1000 F 2.300 IN HG ABS 

CALCULATED USING AS ME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

855960 
7855.9 

6183909. 

855119. 
7863 6 

6285838. 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 

THROTTLE COLD RHT 

2384.10 566.00 
1004.90 625.10 
1464.67 1309 24 

1.5364 
87.952 

PHPX/PT=0.2374 

REHEAT TB 
IP TB 

INLET EXH 
LP TB 

EXH 

521.40 
999.59 

1 19.47 

118.50 .739 
617.20 122.95 

1336.96 1032 15 
1.7320 1.7471 

91.926 94.023 

PISTSTS/PT=0.8045 VAN= 18.0 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 518.30 326.99 
H ELEP 1032.15 1032.15 
H UEEP 1040.68 1 .68 
EFF ELEP 94.02 93.22 94.02 93.22 
EFF UEEP 92.38 90.61 92.38 90.61 
VAN 518 03 18.03 

* LOAD AND HEAT RATE AT RATED POWER AND H2 PRESS. FLOW AT 
RATED PRESS OF 2412.2 PSIA AND TEMP OF 1000 F. 

A02-1 

1 



T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENEF;:GV B{')LAI\lCE LF' TB ENEnGY BALf::1NCE 
F<:HT TB LF' TB RHT TB LF' TB 

L.l ELEP 1034 -r F \ 1034.72 , , !...::. 

IJEEF' 1()c~3. 26 1043.26 
EFr:- EI_EP '7\3.53 92 43 93.53 92.43 
EFF UEEP 91.88 89.82 91.88 89.82 
l,/f::1N 519.45 519.4-5 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
t'iCJ PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

( 
-I 1918 00 O. O. O. 86.6 O. 6123308. 1007 1 .!. 

4 10B6.39 4.282 1. 24 1072.90 157.4 848 4 5525420. 843.1 
F,H -I 521.40 O. O. o. 35<).2 (I. 501 799.9 .l. 

8 510.97 c-.I. O. O. 35() " O. 5030848. 819.0 
ii .00 0.81 1. 1 1 230.40 711. 790.7 4798678. 780.3 
15 18.50 O. 0 O. 807.6 O. 4277024. 1122 
15 65. 19 0.287 1. 28 64.36 1414 8 1086.5 4137685. 1059.4 
it. 39.70 O. 189 i 38 39.1 2021.4 1101.9 3856782. 1076.4 
18 11.64 0.057 1. 43 11.48 6018.0 1079.4 3715227. 1042.3 
19 5 0.021 1. 19 4.95 12096.0 1118.8 3594785. 111 • 1 

A02-2 

1 



TL PRESS TEI"!F' ENTH FLOW 

F E E D W A T E F\ C Y C L E 

HEATER 8 
4 FlJJ IN 2728.40 ·478.50 '-163 .. 22 6161067.4 CL.DSED 
'? EXTF 1062.50 795.7() 1383.93 57';'451.5 TD -0. 1 ~I:'" 

":!' I 1()tj2.5() 485 80 't71. ;1.8 579451.5 DC .- ...,. ..,. 
,._1 I !III • ..:, 

HE(~TER 
...., 
I 

7 r::·V-J IN 2728.40 394 50 372.31 6161067.4 CLOSED 
r-;' 
~) EXTF;: 553. 10 624.30 1309.77 544362.4 TD -1 0 
, 

DF(?~l I 10 4<)3.3() 379.00 112381 .8 DC 8 8 0 

3 ENTRY 1062 50 485.80 471. 18 579451.5 

HEATEF\ 6 
0 IN 2826.00 3 /,!J.5 u 10 .01 6161067.4· CLOSED 
8 EXTR 228.7t) 799 80 1424.20 232170. 1 TD 1.3 
9 DR,:lI N 228.7(j 352.80 324.84 1355984.0 DC = 7.7 
.' ENTRy' 553. 10 403.30 379.00 1123813.8 0 

PUi-'IF' 
1 FW II\! O. (" .' . () M 614-7184.2 
86 SEAL INJ () Q () 11 O. 110957. 1 
3() SEAL () . o. O. 65681. <) 

32 L.EAI<AGE o. O. o. O. 
/' 2"'j. EXTR 1500 00 200.00 171. 4-7 O. 

( ..,.r= Fl.tJ OUT 2826.00 345. 10 321 01 6192460.3 \ -..;.,..} 
, 

HEATER 5 
13 F~.J IN 127 3<) 295.80 265.51 4513807.5 OPEN 
12 EXTF, 118.30 617.90 1337 32 278489.7 STO 797.0 
1 1 DRAIN 118.30 340. 10 11.36 7143589.9 SC 0.1 

109 EI'HRY 0 O. 278 04 2352389.8 

HEATER 4 
17 FW IN 173.80 264.00 233" 1<) 4513807 8 CLOSED 
15 EXTR 63.26 514.70 1290.11 139338 8 TD 0.4 
16 DRAIN 63.26 268.60 1 .8 DC 4.6 

HEf:1TER 3 
20 nJ IN 173.80 196. 10 164.54 4·513807.8 CLOSED 

8 EXTR 38,,23 413.70 1243.33 280903.0 TD O. 
19 DRAIN 38.23 205.20 1 420241.8 DC 9. 1 
16 ENTRY 63ii26 268.60 237.57 139338.8 

HEATER 2 
23 FW IN 73.80 160.50 128 86 4·513807.8 
21 EXTF( 11.04 233.5<) 1162 08 141 TD 1.8 

DRf.'i I hi 11.04· :l67.90 135.88 561797.2 DC = 7.4 
19 ENTF:'y' 38~23 205.20 173M37 420241.8 

A02-3 

1 



PRESS TEMP 

:31.3 FLOI,i.,) TO O. O. 
7(1 TD\,! "'" 0. 11 660. 40 
68 TD';' ,21 470.00 

!\IOT CODED FOF~ I"IU rv'lEAS TOTAL 

,., , 
...::'1:) FI,'J II\! 222. 10 128.70 
:;::5 EXTR: 4 86 O. 
23 DRi; It'l 4,.86 13L.1·.20 
::2 Er'HRY 1.04 167.90 
7<) EI\ITR:V 5 11 660. 40 

~.~ 

•• ~I •• > Fll,J I O. O. 
,...,-
t) / LEf':1KAGE 0 O. 
27 Fl·\) OUT 0. O. 

FW II\! 2728.40 552.10 

/" T U R B I N E 
( 

7i 
• .L E IT O. O. 
36 THR:OTTLE 2384.10 1004.90 

--.;:. I La I'm 1 521.60 897.90 

38 La NO O. O. 

SHELL 1918 00 942. 
1 :l EXTR O. O. 

42 La I'm 1 123" 17 700.00 

43 LO NO 2 17.14 690.50 

( 
lOO LO NO 3 O. O. 

O. 
1365.02 
127'+.35 

FLOVJ 

97. :l 
1087 61 

102. 16 
1 .88 

1365.02 

O. 
O. 

O. 

549.07 

E X F- A 

1464.67 
1464.67 

1464 67 

0 

1440.06 
1440.06 

1378.36 

1379.04 

O. 

FLOW 

STM SEAL REG 
4149.8 CALCULATED 
4149.8 TO HEATER 

O. TO CONDENSER 
O. 

HEATER 1 
4513807.8 CLOSED 

120442 1 TD 0.6 
686389~1 DC = 5.5 
561797.2 

4149.8 

PUMP 
4624764 8 

o. 
4624764.8 

FW TO BOILER 

6161067.4 S+L == -8551. 

N S I 0 N 

MAIN STEAM LINE 
O. 

6183909. 

VALVE STEM LKG 

SORT F'/V 85.583 
2772.2 C 55.714 

SORT P/V == 18.640 
1996 <) C == 107.081 

EXP TO STG 
6123307 6 

55833 4 

PACKING NO 2 

SQRT F'/V .115E 19 
13574.6 C 0.000 

SQF~T P/V == 4.718 
4273" C 1030.390 

SQRT P/V == 
587.4 C 1769 

A02-4 
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1 



.,r 

I 

\ 

TL 

1..1 1 ~"3HELL 

EXTR: 

46 LO 1\10 

LO NO 

100 LO NO 

49 EXH 
8e) E:~XTf;: 
5() TO F,HT 

BEFORE 
Et"\!TF~Y 

84 AFTEH 

5:L EI\lTf;:Y 
125 Et\ITF,Y 

52 SHELL. 
53 EXTR 

5ir LO NO 

58 LO NO 

100 LO NO 

00 LO NO 

1 

'" "-' 

LO 

LO 

1 

2 

3 

4 

PF.:ESS 

1086.39 
1072.90 

1.87 

17.02 

O. 

566.00 
566.00 
566.00 

0.08 

521.40 

10.97 
529.52 

233= (H) 

230.40 

16.99 

17.00 

O. 

O. 

TEt"lF' 

O. 
797.80 

609.30 

589.20 

o. 

. 10 
625" 10 
625. 10 

O. 

1000.20 

999.02 
827.00 

O. 
801.20 

634.30 

643.40 

<) 

O. 

ENTH 

1384.71 
1384 71 

1 .80 

1329.88 

O. 

1309.24 
1309.24 
1309.24 

1 19 83 

1519.80 

1519.47 
1426.65 

1414.79 
1424.85 

1351. 68 

1356.09 

O. 

O. 

FLm~ 

XP TO STG '1-
5525420.4 
579451.5 

PACK I hlG NO J. 

SQR:T pry' ::;:; 23.281 
'~"789. 9 C 378.653 

SQRT F'/V ::;:; 4.874 
3438. 1 C :::: 825.981 

"SQRT P/V 0 682 
587.4 C 1769.447 

XPAND TO EXHAUST 
5554519.3 
544362.4 

5010156.9 

1 
O. 

5012929.1 PCTDP 7.880 

EXPAND TO BOWL 
5030848.4 

17919.2 

EXP TO STG 11 
4798678.3 

232170 1 

PACKING NO 

SQRT PlV :::: 4.719 
1919.2 C ::: 1102.299 

SQRT P/V 0.666 
2108.0 C 4926.706 

SQRT F'/V := 0.664 
587.4 C 1769.447 

SQHT PI\,) ::::: () /III 

587.4 C ::;:; 1769.447 

A02-5 
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TL 

:5t'-:; r::XH 
r.::a::::-
. ..)._1 EXTF: 

59 Ei\~Tf(Y 

c:Jl SHELL 
EXTR 

.::;3 SHELL. 

.:::;.5 SHELL 
V r·, 

107 SHELL 
106 EXTF.: 

TL. 

108 TB EXI·-! 
76 ENTF\Y 

122 DF(AIN 

PRESS 

118 50 
121.40 

18.50 

65.19 
64.36 

39.70 
39,,15 

11.64 
11.48 

5.01 
4.95 

PRESS 

1. 84 
O. 

O. 

TEI'1F' 

617.20 
620.20 

617.20 

O. 
525.3() 

L'r21 It 3() 

O. 
233.40 

o. 
O. 

TEMP 

122.95 
C' .1. 

0 

MEASURED LOAD = 855960.0 
SHAFT 1 KW = 867816.4 

ENTH 

1--' 96 .":;,.':;10. -

1338.28 

1336,,96 

1277.73 
1295.23 

1 • 19 
1246 91 

1141.41 
1 61. 88 

1088. 
1087.61 

ENTH 

1040.6816 
<) 11 

o. 

PF = 0.987 
FL =4353.0 

FLO\l.! 

EXPAND TO EXHAUST 
4277024.0 
516452.4· 

4277024.0 

4137685.2 
139338.8 

3856782.2 
280903.0 

3715226.8 
141555. 

3594784.7 
120442.1 

FLOW 

3594784.7 
1 ()2()332. 7 
4624765.4 

EXPAND TO Bot!JL 

EXP TO STG 15 

EXP TO STG 16 

EXP TO STG 18 

EXP TO STG 19 

CONDENSER 
SHAFT 1 

LEVL -9648.0 

GENEF.:ATOR 1 
SHAFT 1 

H2 64.00 
GL ::: 7503.4 

A02-6 



/ 

( 

F' 

'-1 """1 r.::' 
. .:.. ,~", ... J 

3. 1 l:)62 " :.5 

5 553111 
t:l 553 U 1 

272::3 u 

8 228u7 

1 <) :2E~26" () 
11 O. 
12 118~3 

13 :l27t< 
14 173.8 

I"" ,,":$' 
C)·-':Iu. ") 

17 1 T::::" 

:l9 38u2 
2() 173~ 8 
21 :li. 

1 .0 
23 17:::~ ~ 8 
24 :1.500.0 
25 4.9 
2t:i 222" 1 
27 O. 
28 (). 
29 O. 
3() ell! 

31 2835.9 
:::::3 ()~, 

34 O. 
35 2826. () 
36 2384.1 
37 521. 6 
38 0 
39 2384.1 
40 1918 0 
41. 1086.4 

43 
4·5 
46 
47 

123.2 
17. 1 

C' n' • 

21.9 
17.0 

4·9 566.0 
50 566.0 
51 511.0 

T 
55211 1 

L1-85Q 8 
478.5 
624.3 
4()3 3 
39L~ u 5 

TEST CYCLE HEAT BALANCE 

H 
549.1 

1383,,9 
471.2 
463.2 

1309.8 
379.0 
372.3 

PER FOR MAN C E 

TRUNKLINE OUTPUT 

G! 
6161067. 
579451 . 
5794·51. 

6161067. 
544362. 

1123814. 
6161067. 

S',,/ 
o 0213 
0.6399 
0.0200 

1.0701 
0.0186 

SF' 
O. 

551.990 
o. 

if77 l! 533 
o. 
o 

3 It 22(H) 393 2()8 

F'V 
O. 

-0.110 
7.300 
o. 

-0.967 
8.800 
o. 
1.292 799.8 1424.2 232170. 

352.8 324.8 1355984. 
345 1 321.0 6161067. 

0.0180 O. 7.700 
0.0177 O. O. 

o. O. 6147184. O. O. O. 
617.9 1337. 278490. 
295.8 265.5 4513808. 
295.8 265.6 4513808. 
514 7 1290.1 139339. 

5.3338 340.19S 797.000 
0.0174 0 O. 
0.0174 1.014 O. 
9.0533 296.184 0.384 

268.6 237.6 139339. 0.0172 o. 
264 0 233.1 4513808. O. O. 
413.7 1243 280903. 13.4391 264.528 
205.2 173.4 420242. 0.0167 O. 
196.1 164.5 4513808. o. o. 
233.5 1162.1 141555. 37.0328 197.914 
167.9 1 .9 561797. 0.0164 O. 
160 5 128.9 4513808. O. O. 
200.0 171.5 O. 0 0166 O. 

O. 1087 6 120442. O. 161.064 
128.7 97.2 4513808. 0.0162 0 

O. O. 4624765. o. O. 
<) 0. 18723. <) • o. 
(I 

O. 
342.6 

O. 
o. 

345.1 
1004.9 
897.9 

o. 
700.0 
690.5 

O. 
609. 
589.2 

o 
625 1 
625 1 
999.0 

O. 46958. 
o 65681. 

O. 4624765. 
0. 1. 

321.0 6192460. 
1464.7 6183909. 
1 7 2772. 

<) 1996. 
1464. 7 6179141. 
1440 1 6123308. 
1384.7 5525420. 
1378. <1· 13575. 
1379.0 4274. 

O. 37914 
1332.8 4790. 
1329.9 3438. 

() .. 5563335. 
1309.2 5554519 
1309.2 5010157. 
1519. 5030848. 

o. 
0. 
0.0177 
o. 
o. 
o 0177 
0. 
1.5012 
O. 
o. 
0.3891 
0.6266 
5.5340 

39. 
<) 

5. 1 11 
36.6111 

• 1 

o. 
O. 
1.000 
o. 
o. 
o. 

0.780 

o 
147.682 
555 1 

0.779 
o. 
O. 
0.703 
O. 
O. 

1.0443 479.972 
o. 0. 
1.6614 O. 

4.600 
o. 
0.528 
9.100 
o. 
1.814 
7.400 
O. 
O. 
o 564 
o 
o. 
o. 
o 
o. 
o. 
O. 
o. 
O. 

.583 
18.640 
o. 

85.583 
70. 11 
41.638 

4.718 
0.655 
o. 
4.874 
0.682 
o. 

23.281 
o. 

17.541 

1 

TR 
-8551.0 

o. 
o. 

146.8 
o. 
<) 

406.6 
o. 
(l . 

o. 
277.7 

o. 
173.8 
218.5 

O. 
O. 

149.2 
o. 
o. 

35.6 
o. 
o. 
0. 

161. 1 
o 
0. 
o. 
o. 
O. 

.9 
O. 
O. 
o. 
O. 

55.7 
107.1 

O. 
o. 

843 1 
0.0 

1030.4 
o 

378.7 
826.0 

o. 
O. 
o. 
o. 

A02-7 



TL F' 
52 233" 

55 

::;El 
~S9 

61 

63 
64· 
65 

70 
71 
72 
73 
75 
76 

121 4 
118.5 

7 () 
17.0 

• :S.C(. tI .. ~. 

.:S5n 2 

11.,5 
1 .6 
16.7 

118.3 

5. 1 
5.1 
() ~ 

i)" 

79 1072.9 
80 56,b.O 
81 16.7 
82 (J;o 

83 118 3 
8 Li· 521. 4 
86 O. 
88 
90 148.3 
91 139. 1 
95 1.8 
99 O. 

100 O. 
:l04 2728 4 
106 5.0 
107 5.0 
108 1.8 
109 
1:1.1 
11 
113 
114 
115 
116 
117 
118 
1.19 
1.20 

123 
125 
130 
131 
132 
133 
201 

o. 
118.3 

o. 
O. 

4·11.6 
1 .6 

411. 6 
411 6 
4 1. 6 
411. 6 

o. 
O. 
4·.9 

O. 
119.3 
119. 1 

O. 
O. 1 

T 
o. 

801. 
617. 
62()" 2 
61.7~2 

643.4 
6l7.2 
52~5 3 

o 
421.3 

o. 
233bi4 

636,,2 

470.0 
660.4 
660 4 

() h 

O. 
O. 
0. 
o. 

H Q 
1414.8 4798678. 
1.1.',24.8 232170 
1337.0 4793476. 
1338.3 516452. 
1337.0 4277024. 
1.351.7 1919. 
1356 1 2108. 
1337.0 4277024. 
1295.2 139339. 
1277.7 4137685. 
1246.9 280903. 
1.233u2 3856782" 
1161.9 141 
1141 4 3715227 
1352.6 9585. 
1191.. 6 
1274.4 
1365 (I 

1365.0 
1464.7 

0. 
o 
o. 
O. 

o. 
O. 

1581 
4150 

o. 
797. 

-9648. 
6061. 

<)2<)333. 
797.8 1384.7 579451. 
·:'S2591 
636.2 

o. 

1000.2 

340.1 
245.6 
122.9 

o. 
O. 

552ft 1 
0. 
c). 

122.9 
o. 

340.1 
0. 
O. 

128 0 
128.0 
128 0 
128.0 
128 <) 
128.0 

O. 
O. 

827.0 
o. 

617.8 
61 • 

O. 
O. 

1309.2 544362. 
1352.6 O. 

O. 5010157. 
1190 1 300. 
1519.8 5012929. 

o. 110957. 
O. 4150 

311.4 O. 
214.4 996406 

1032.1 3594785. 
O. 6462. 
o. 

549.16165490. 
1087.6 120442. 
1088.6 3594785. 
1040 7 3594785. 
278.0 2352390 
311.4 7143590 

1440 1 
o. 6104872. 

97.0 14915. 
97.0 8971. 
97 0 28375. 
97.0 13843. 
97.0 22578. 
97.0 22274. 

o. 4768. 
0. 4624765. 

102.2 686389. 
1426.6 17919. 

o. 
1 .2 131273. 
1337 1 125054 

o. 255740. 
1519.80 

SIJ SF' 
3.1161 395.222 
3.1996 393 848 

.3210 O. 
2071 342.138 

5.321() 34(>.322 
38.2676 O. 
38.5658 O. 

.3210 O. 
8.9984 297.323 
8. 554·5 298. 277 

13.2395 
1 .6351 
35 5932 
33.1879 
39.1192 

3.7941 
1 011 

130.5876 
130.5876 

o 
o. 
O. 
O. 
O. 
0.6346 

265.955 
266.971 
199 798 
200.920 

o. 
o 
o 
o. 
O. 
O. 
O. 
O. 
O. 
<) Il 

.190 
0. O. 

39.1192 O. 
O. O. 
O. O. 
1 . 6281 7. 880 
O. O. 
O. o. 
0.0179 O. 
o 0170 0.647 

173 0669 1040.682 
O. O. 
(I (I. 

0. 021 . 1. 028 
70 9891 161.828 
70.1785 o. 

188.2706 1040.682 
o 
0.0179 
o. 
o. 
0.0162 
0.0162 
o 0162 
o 0162 
0.0162 
0.0162 
o. 
(I 

0.0163 
1 3913 
o. 
5.2878 
5. 
O. 
<) 

o. 
O. 
o. 
(l 

o 624 
0.624 
()~ 623 
0.660 
0.660 
0.660 
O. 
o. 
o. 
o 628 
o 
1. 019 
1.019 
c-oJ. 

210.590 

F'V 
8.647 
8.486 
4.719 
0. 
O. 
0.666 
<) 664 
4.719 
2.674 
2.761 
1.720 
1.773 
o 568 
0.592 
O. 
0. 
o 
o. 
o. 
o 
o 
I) 

O. 
O. 

41.119 

TR 
780.3 

o. 

0. 
c· oJ. 

1102.3 
4926.7 

O . 
1059.4 

(I 

1076.4 
I) 

1042 3 
O. 
O. 
O. 

o. 
c-

0
1 • 

o. 
O. 
O. 
O. 
o 

o. O. 
O. O. 
o. O. 
O. O. 

17.896 799.9 
O. O. 
O. o. 
O. o. 
O. 139.1 
3.739 518. C) 
O. 0 
O. 1769.4 
O. 2728.4 
0.264 O. 
'0.2671112.1 
3.739 -9648.0 
(l 

0.095 
o. 

<) 11SE 19 
o. 
O. 
O. 
o. 
O. 

o. 
O. 
5.500 
o. 
o. 
o 
O. 
o 
I) 

1 

o. 
O. 
O. 
O. 

411.6 
411. 6 
411.6 
411. 6 
411.6 
411.6 

o. 
o. 
o. 

1 .5 
(l 

119. 
119.1 

O. 
0. 
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TUllSIIIE AND EXTRACTION ARRANCEMEMT SCHEMA TIC ONLY 

AfTER ALL POWER fOR 
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13485 

"- "- 6 "- "-
::; 3 

FLOW 0 ~ 
,..: L.!>. rj ,,; -"-
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C(JI\l TRAcr CLE HEA BflLANCE rES 

o 

62 

3374834, "I 

352..8 PlY 
lOOtS T 
lS2.5.J H 

60 

r 

g 
<V 

"" "" '<I' 

79.1 P 
311.8 T 

OLD. 

NQ., :3 

2.4 

r. :r 
.; o,J 
a o:i n 

'" 
m 

"" !::l 
l- I-

42..J P .... 
00 ai 
(Q 

270.1 T 
r"l 

(\j 

J: 
..,. l.O T.D. 
00 o:i ,.., 10.C 0.(.. 0 
N N 

:r 
0 ... 

'00 cri 
"- ..,. 
ON ,.., '" In 
00 

2.5 

r 
:r 

d 00 

"" ai (!) 

'" ." 
:e ::,! 

25.6 P 
I-

.'<) 

2.41.4 T 00 
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J: 
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({J 
oj 

2.866C2.7, M 

1348.'5 H 
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CI. 
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r. 
0 

63 

6 Q. 

FLOW 0 
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N i.0 T.D. 2..0 r.D . 
r...: '" 10.0 D.C. i:i $.0 D.C. ;! 
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::i moO ON :c2 ~m r;2 m-... OJ ,.., n 

LEGEND - (;IILCULA T!ONS BASED 
ON 1967 ASME STEAM TABLES 
M 
P 
H 
T 

9046T 

SHOWN ON THIS HEAT BALANCE IS iIIFTER ALL POWER FOR 
AUXIUARIES HAS BEEN DEDUCTED. 

AUX. rB. PERFORMANCE BY 

.,. 

.; 

'" r 

d a 
'" ... 

:r 
"<J 
d 
:2 

;';000 A 
1d4~2.. M 

ELEP IC2.0.9 H 1055.5 H 
lJEEP 1030.2, H 1073.6 H 

KW / I HG .'\8S. 
(':)NTRACT CYCLE HEA r BAL."''''CE NO.3 
re6F 30.0 IN. LSB 3600 RPM 
2400.0 PSIA 1000. I 1000. r 
GEN- 991000. '<VII ,90 PF L1Q 

1 

'l)S7.0 H 
\076. H 

3. 78 \1'-1 HG 

5/14/87 
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( 

TEST CYCLE HEAT BALANCE 

VALVE POINT 2ND VL 05/13/87 TEST POINT 03 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T151 
2400. PSIS 1000 1 1000. F 2.300 IN HG ABS 

PRESS 

ENTH 
ENTR 

ABSCISSA 

THRU 

AE 
H ELEP 
H UEEP 
EFF ELEP 
EFF UEEP 
VAN 

USING ASME STEAM TABLES 

COMBINED TURBI 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

TEST CONDITI 

7980.0 
4056100 

PERFORMANCE 

* RATED CONDITIONS 

591 
7986.8 

INE THERMAL PERFORMANCE 

HIGH PRESS TB 

THROTTLE COLD RHT 

2399 80 384 30 
1007 .. 20 566.80 
1465.68 1289 .. 21 

1 5365 
81. 

PHPX/PT=0 .. 1601 P 

PERFORMANCE OF CONDENSING 

TOTAL TB ENERGY BALANCE 
RHT TB LP TB 

508 .. 50 31 .. 38 
1046.78 
1059 .. 

94.01 93 .. 10 
91 .. 55 89.15 

440.89 

I 

REHEAT TB 
P LP TB 

EXH EXH 

00 
1000 44 
1524 .. 83 

1.7775 
92 000 

81.02 3.074 
621.20 115.92 

1341 1046.78 
1.7925 

94 .. 013 

'0"1"_1'\.. 148 VAN= 440.9 

SHAFT NO 1 

LP TB ENERGY BALANCE 
RHT TB LP TB 

1046 .. 78 
1059 29 

94 .. 01 93 .. 10 
91.55 89.15 

440.89 

LOAD AND HEAT AT POWER AND H2 .. FLOW AT 
PRESS .. OF 241. IA AND TEMP. OF 1000 F. 

A03-1 
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T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1048.96 1048 96 
H UEEP 1061 46 1061.46 
EFF ELEP 93. 92.42 93.58 92.42 
EFF UEEP 91.13 88.47 91 13 88.47 
VAN 441 89 441 89 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
/ NO PRESS VEL HD DELTA P AREA H H SHL 

( 

1 1235.50 o. o. o. 6 4014276 999 8 
4 718 77 1 959 O. 1 60 157.4 828.4 

RH 1 354.00 o. o. o. 350 2 3375577. 796 7 
8 346.92 0 o. 0 350.2 0 3387567. 815.7 

11 157.60 0 499 1.01 156.00 711.2 791 5 3238282. 782.2 
5 81.02 o. 0 0 807 .. 6 0 "1122.1 

1 44.64 0.156 1.01 44.19 1414.8 1087.0 2825494. 1064.1 
16 .27 0.110 1.17 26 95 2021.4 1105.3 2648608. 1084.7 
18 7.96 0.035 1.27 7.86 6018.0 1097.7 2558119. 1053.2 
19 3.48 o 007 o 62 3 46 12096 .. 0 1111 6 2497392. 1108.1 

A03-2 
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TL PRESS TEMP ENTH FLOW 
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TL PRESS TEMP ENTH FLOW 

"'- STM SEAL REG 
88 FLOW TO o. O. 0 2353 0 CALCULATED 
70 TDV 1.57 563.90 1 18.84 2353.0 TO HEATER 
68 TDV 1. 480.00 1279.09 O. TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW = o. 

HEATER 1 
26 FW IN 1 1.00 1 .10 .49 3044763.8 CLOSED 
25 EXTR 3.44 o. 1094 42 60727 6 TD 0 8 

123 DRAIN 3 44 127.20 95.16 63080.6 DC = 2.1 
70 ENTRY 1.57 563.90 1318.84 2353.0 

PUMP 
33 FW IN O. o. O. 3137793.2 
87 LEAKAGE O. O. o. 0 
27 FW OUT o. 0 0 3137793 2 

FW TO BOILER 

1 FW IN 2598 .. 00 .50 497.28 4060147 .. 6 S+L -4047. 

r T U R B I N E E X PAN I o N 

MAIN STEAM LINE 
71 EXIT O. O. 1 O. 
36 THROTTLE 2399.80 1007.20 1465.68 4056100.2 

VALVE STEM LK6 

SQRT P/V = 86.079 
37 LO NO 1 354.20 888.64 1465.68 2281 .. 2 C = SS~7S8 

SQRT P/V = 12 .. 638 
38 LO NO 2 O. 0 0 2518 4 C 199.263 

TO STG 1 
40 SHELL 1235 .. 50 849. 1409.00 4014275.6 

11 EXTR O. O. 1409.00 0 

PACKING NO 2 

SQRT P/V 11 19 
42 LO NO 1 84 08 641 00 1 1.05 9647.6 C 0.000 

SGIRT P/V = 3.302 
43 LO NO 2 13.68 638.50 1353.91 9 C 1196. 

SGIRT P/V = 0.535 
100 LO NO 3 0 O. o. .. 9 C 17.000 

A03-4 

1 



TL PRESS TEt'1P 

EXP TO STG Lj. 

:I. SHELL 718.77 (J. ""!,!,,eo ,_I __ }U ·'.17 3673956.9 
Jr, EXTF: 7 :l2. 6e) -"1""'\""""1 -r ..... 1 326721 l .. :? I"'::'''''':' fi / l) . 

PACKING NO 1 

SQRT P/V L 123 w. 

4·6 LO 1\10 :I. 83. 16 562.80 131 .29 3408 0 C 374.646 

SQFn P/V = 3.394 
47 LO NO 2 13.63 54·3M 10 1308.00 2068.6 C 775 546 

SGmT P/V - 0.558 
100 LO "< 

'-' () . o. () ill 563.9 C 2117.000 

EXPAND TO EXHAUST 
l+9 EXH 384,.30 566.80 1289.21 3692951.8 
8<) EXTF\ 384, 3() 566.80 1289.21 319656.0 
50 TO F:HT 384.30 566.80 1289.21 3373295.8 

F(EHEATER 1 
BEFOF:E LO 0.08 () ~ 1525~33 O. 

37 El\iTRY 
84 PIFTER LO 354.00 1001 3() 1525.29 .0 PCTDF' 7.884 

EXPAND TO BOWL 
1 ENTFN 346.92 1000.05 1524.83 3387566.6 

125 ENTR'{ 359. 1 757.60 1396.77 11989.6 

EXP TO STG 11 
52 SHELL 157.60 (I 1419.01 3238281.5 
53 EXTR 156.00 803.30 1429.02 149285. 1 

PACKING NO 

SQRT P/V 3.21 
57 UJ NO 1 13.63 627. 10 1348 40 1 .9 C 1146.047 

SQRT P/V :: 0.536 
58 LO NO '":' 1 63 6'H.10 1 17 1 14.7 C ,- 4555.333 ... . 

SQRT P/V 0 533 
100 UJ NO "< 

'-' O. O. o. 563.9 ·c - 2117.000 

( SQRT P/V o. 
100 LO NO 4 O. 0. (I 563.9 C - 2117.000 

A03-5 
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,,-
I 

\. 

TL 

56 EXH 
55 EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 
106 EXTR 

108 TB EXH 
76 ENTRY 
22 ENTRY 

122 IN 

MEASURED LOAD 
SHAFT 1 KW 

PRESS 

81.02 
82.83 

81.02 

44 64 
1 

27 .. 27 
26.95 

7 96 
7.86 

3. 
3.46 

1.51 
0 .. 
7 .. 51 

0 

TEMP 

621 20 
623.60 

621.20 

o 
530 10 

o. 
425.50 

o. 
245.60 

o. 
o. 

1 
o. 

164.60 
O. 

592031.0 
601607. 

, 

1341. 
1342.42 

1341 35 

1282.30 
1299 28 

1237.67 
1250.49 

1144.85 
1168.78 

1093.58 
1094.42 

1059 
o. 

132 .. 57 
0 

PF 
.0 

FLOW 

EXPAND TO EXHAUST 
2910221. 
324379 4 

EXPAND TO BOWL 
2910221 7 

EXP TO STG 
2825494 2 

84727.4 

1 

TO STG 16 
2648608 2 

176886.0 

2558119.1 
90489.1 

1 5 
60727. 

EXP TO STG 

EXP TO STEi 

SHAFT 
2497391.5 LEVL -5031 

352102 .. 6 
31 6 

SHAFT 

. H2 = 58 00 
GL 5223.5 

18 

19 

1 
0 

1 
1 



TEST CYCLE HEAT BALANCE 

P R F 0 R M A N C 

" TRUNKLINE OUTPUT 

TL P T H Q SV SP PV TR 
1 2598.0 508 5 -:r . ...; 4060148. 0.0202 0 o. -4047.4 .., 708.8 720.7 1357.5 326721- 0.9166 504.477 023 216.2 "'-

708.8 445.8 7 326721. 0.0193 o. 4.400 o. 
4 2598.0 441.4 422.3 4060148 o. o. o. o. 
5 376. 566 0 1289.4 319656. 1 5086 438.791 -2.609 127.2 
6 376 8 371.1 646377. O. 6.000 
7 2598.0 365.1 4060148 .. 0 0 
8 1 .7 800 9 1 361 381 71 
9 155.7 321.7 292.3 795662. 0 .. 0177 O. 5.400 o. 

10 2728 .. 4 31 'T .. ....,. 1.3 4060148. 0.0174 0 o. o . 
11 o. 0 0 .. 4021693. 0 .. O. 0 .. O. 
1 80. 617. • 8 182251 • • 9129 1 .. 778.400 305 • 
13 89.0 272 .. 8 241.9 3044764. 0.0172 O. O. o. 
14 131.8 272 8 242.0 3044764. 0 .. 0172 1.014 O. 131 8 
15 43 5 1291.9 84727. 13.2309 272.313 -0.487 4 
16 43. 246 4.9 84727. 0 .. 0170 0 .. 3.000 o. 
17 131 8 212.0 3044764. O. o. 0 0 
18 26 0 414.9 1245 5 176886 19 8773 242.229 1.071 172.7 
19 26 0 185.7 153 .. 8 261613. 0 01 o. 7.100 o. 
20 1 1 8 178.6 146.9 3044764. 0 .. o. o. o. 
21 7. 238.6 1165 .. 6 90489. 55 .. 0083 180 .. 006 1.406 58.6 

/' 22 7 5 164.6 132 6 352103 0 0164 o. 18.500 0 
23 131.8 146 1 114.4 3044764. O. o. O. 0 
24 1500 .. 0 18.1 O. 0.0169 O. O. o. 

3.4 0 .. 1094.4 60728. 0 .. 146 .. 922 0 822 146 .. 
26 171 0 125 .. 1 93.5 3044764 0 .. 0162 O. 0 0 
27 o. O. 0 .. 3137793. O. 0 O. 0 
28 O. 0 .. O. 0 .. O. 0 .. 0 .. 
29 0 0 .. 0 .. 37770. o. 0 .. 0 .. o. 
30 o. 0 .. o. 54575 .. 0 .. 0 .. 0 .. 0 .. 
31 2835.9 300.4 275.3 0 .. 0 .. 0173 O. 0 .. 0 .. 
33 0 0 .. 0 .. 3137793 .. 0 .. 0 .. O. 0 .. 
34 0 0 0 .. -4047 .. 0 .. O. O. 0" 
35 2728 .. 4 316 1. 40601 0 0174 0 .. o. O. 
36 2399. 1007.2 1465.7 4056100. 0.3239 1465 .. 676 86.079 O. 
37 354.2 888 6 1465.7 2281. 2 .. 2175 0.780 12 .. 638 55 .. 8 
38 o. O. O. 2518 .. 0 0 .. O. 199 .. 3 
39 2399 .. 8 0 1 7 1301 .. 0.3239 86 .. 079 O. 
40 1235 849 5 1409 .. 0 4014276 0 .. 5748 .303 46 .. 362 0 •. 
41 718 .. 8 O. 1358.5 0.9054 506 .. 828 28.175 828 .. 4 
42 84.1 641.0 0 9648. 7 .. 7 0 .. 779 3 .. 302 0.0 
43 13 .. 7 638 .. 5 • 9 47 .. 0 .. 0 .. 1196 

O. O. O. 25035. O. O. O. O. 
46 83.2 562 8 1312.3 3408. 7.2177 0 .. 3 394 374 6 
47 13.6 543 .. 1 1308 0 2069. 43 7 0 0.558 775.5 
48 o. 0 .. 0 .. 0 0 .. O. 0 .. 
49 384.3 566 .. 8 1 4783 440 .. 698 16.123 O. 
50 384 .. 3 .8 O. 0 .. 0 .. 0 

1 346 .. 9 1000.1 2 .. 4682 O. 11 859 0 .. 

A03-7 



TL P T H Q SV SP PV TR 
1 .6 0 1419.0 3238282 4.6515 362.797 5.821 782.2 

53 156.0 803 1 .0 149285 4.7628 361.534 5 723 0 
54 81.0 621.2 1341. 3234601 o. 3.211 o. 
55 82.8 623.6 1342.4 324379. 7.7001 14. 0 0 

81 0 621 2 2910222. 7.8559 312.917 o. o. 
57 1 6 627.1 47 4065 0 0.536 1146.0 
58 1 6 641.1 1 0213 0 0.533 4555.3 
59 81.0 621 2 1341 3 2910222. 7.8559 o. 211 o. 
60 44. 530 1 1299 3 84727. 13.2263 273.323 1.828 O. 
61 44.6 O. 1282 3 2825494 274 292 1.877 1064.1 
62 27.0 425.5 1250.5 176886. 244. 1 179 O. 
63 ,..,- "":.!' ..:....1 ,. ~_t o. 1237.7 2648608. 245.363 1.208 1084. 
64 7.9 245.6 1168.8 90489. 53.0936 182.061 0 385 O. 
65 8.0 O. 1144. 119 48 8779 183.1 0.404 1053 2 
66 13.4 612.0 1341. 1 8173. 47.4053 o. O. 0 
67 80.2 315.0 1184.7 O. 5.4836 O. o. O. 
68 1 8 480 0 1279 1 o. 302.4288 0 o. o. 
69 1.6 563 9 1318.8 0 .. 387 0 O. 0 
70 1.6 563.9 1318.8 2353. 387.7559 o. 0 O. 
71 0 O. 1465 7 0 0 O. o. O. 
72 o. O. o. 778 0 .. O. 0 O. 

0 O. O. -5031. O. 0 o. 0 
0 0 O. 4789. O. 0 O. 0 

76 O. 0 0 283268. O. 0 O. O. 
79 712 6 722.7 1358.5 326721 0 9134 505.075 27 932 o. 
80 384.3 566.8 1289. 319656 O. O. 0 O. 
81 13.4 61 .0 1341.1 0 47.5471 O. O. O. 
82 o. O. o. 3373296. o. O. O. 0 
83 80.2 312.2 1183.1 205. O. O. o. O. 

.,- 84 354 .. 0 1001. 1525.3 3375577. 2.4187 7.884 12 098 796.7 
86 O. O. O. 93029. O. O. O. O. 
88 O. O. o. 2353 .. O. 0 .. 0 O. 
90 110.1 312 5 282.7 O. 0.0176 O. O. O. 
91 114.8 247.7 216.4 1149759 0 0 0.647 0 114.8 
95 1.5 115.9 1046.8 2497392 .. 0179 1059.292 3.074 440 9 
99 o. 0 0 6204. 0 .. o. O. 0 

100 o. O. 0 .. 564 0 .. O. O. 211 .0 
104 2598.0 508.5 497. 4075897. 0.0202 1 028 O. 2598.0 
106 0 1094.4 60728. 100.7990 147.072 0.185 O. 
107 'T ..... o • 1093.6 100 2007 o. 0 186 110B.l 
108 1 5 115 9 1059 3 2497392 .. 226 .. 3461 1059.292 .074 0 
109 o. 0 .. 247.5 1945421 0 O. 0" o. 
111 80. 312. 282.6 5171452 5.4615 o. -0 .. 296 o. 
11 O. O. 1409,,0 O. 0 0 O. 
113 O. O. O. 4000678 O. o. 0.115E 19 O. 
114 474.8 123.5 92.7 14413. 0 .. 0162 0 624 O. 474. 
11 474.8 123. 92.7 8053 0.0162 0.624 O. 474.8 
116 474.8 123. 92 .. 7 26462. 0 0162 0.623 0 474.8 
11 474 8 .7 18791 0 .. 0162 0.660 O. 474 8 
118 474.8 123.5 92 .. 7 O. 0 .. 0162 o. o. 0 
119 474 B 123 5 92.7 25311 0.0162 0.660 O. 474.9 
120 0 0 •. 0 4800. O. 0 0 O. 
1 o. 0 o. 137794 0 0 O. O. 
123 3.4 127.2 95 ~ 1.. 0.0162 0 100 0 
125 359 5 757.6 1396.8 11990 1.9516 0 628 o. 350 7 

C 130 0 o. O. 1 184. 0 0 0 O. 
1 1 81 4 617.9 1339.7 77380. 7. 1 018 0 81 4 
132 81..4 617 6 1339 5 77B04. 7 7916 1..019 o. 81.4 
133 o. 0 O. 154620 0 .. O. O. o. 
201 0.1 O. 1 'T 

• <J O. o . 236 .. 117 O. O. 
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5020411, H R£HfAT£R '524,7 H 

39 

1048,0 P 
550.3 T 

22 

(;ONml~C,[ CYCLE HEAT EiAU,NCE TEST No.4 

o 
82 

PIV 
T 
H 

nso,J H 

"-

'" ,,; 

'" "' .. 
N .. .. 

" :!: "' 
" " or. 

SCHEMATIC ONLY 

CALCULATED OAT A -, NOT CUARAIJTE£D 

TH£. 

IS 

fLOW /"' 0 

~ '" LF. .. 

969.T , 0 1 
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'" <1 
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VALVE BESi POINT 
!'1£T HEAT fiAT£: 
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:r. 
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Ce:~RAL ELE.:TRIC (;OHPAt\IY. SCHE"'f::ci AQY ... Y. 

LUN f:;:f~C f CYCLE Hf:.{~ 

l-

';:! 
n 

I: 

0 

E!ALnNCE rES T 

5023225. Ii 

522.5 PIV 
1009.2 T 
1:::2. 4.6 

60 

li: 

r-
N 

'" to 
10 

117.8 P 
339.9 

0 T.O. 

,.... 
J: 0) 

oj 

;:; n 
n 

No.4 

OJ 
rei T 
0) 

N 

:t 

'" 0 

'" IV 

2A 

I: 
:t 

.xi .. 
!'j r-i 
c- O) 

:2 ';:! 

62.:1 P 
I-

295.2 T 

200 T.D. r 
10.0 D.C. r1 

N 

£1: 1-

N -.:0 . ....: OJ 
",<I r 
0'" N 
r 
:2 

25 

I: 
::t 

6' .-
oj 

~ <1 
';:! '" 

38.0 P 
26.1..1 T 

2.0 1.0. 
10.0 D.c. 

li:::t 
,.... 

N 0 

o:i...i L<i 
nr- 0 
o- N 

'Ii .. 

RATINC flOW IS 5914568. H AT INLET ST£AH CONDITIONS Of 2412.2 PSIA AND 1000.0 T 
THE TLJABINf WILL PASS Tlil.9 flOW. CONSIOfRING VARIATIONS IN FLOW CO(fFJCIENT S 

TOLEflANCw ON ORAWINC ARt:AS. £TC. WHICH I1A'( AFFECT THE FLOW. THE. 
., DC':ICN FLOW U'tATINC flOW PLUS 5.0 0f'HC:':/IITJ Of 027]296. 11 

.;/CN AT 2334.0 P!iIA AND 1000.8 T IS 62201.S0. 11 
TH£ OF GENERATOR ouTPUT 3HOillN ON THIS HEAT BALANCE: AfTER ALL POIIILIt fOR 

EXCITATION !'IND OTHEH r\)RBIN£'CENEIt~TOR AUXluAflJ£S HAS BEN DEDUCT£!). 

AUX. TB. P£HFOfHiANC£ BY 

1:150.3 M 

118.3 
PB 

6 iL <L 
<L 

,l. 

'0 -, 
~ CD 

l-

0 
<D 
:!! 

:t 
0 
\,; 
;!' 

I: 

0 

S:\ 

flOW ,~ 0 
(J) '" L.P. n .; 

26 

I: 
::t 

'" 0 N 
<l) <i <l) 

!;1 ~ 
t-

0 
W 
9.! 

::r: 
l) 
if? 10.0 D.C. w 5.0 D.C. 
~ S:i 

x:I 1- Zx l-

"0 '" ..j<t La " r.: " qV) "'00 
"':2 !f' ';:! r- r..o 
r- '" '" OJ 
V) r-

- CALCULATIONS BAS£D 
1967 ASHe: .sTEAM T ABU:.s 

H 
P 
Ii 
T 

96941 o 

,.-; 

'" 
lC 

g 
N 
<t 

N 

d 
:!? 

r 
I 

£c£P 
UHP 

<i 
cO 

KW / 

YH.2 
:iOOD A 
ill] :lAS. 11 
Qg9.7 H 
\020.8 Ii 

1.66 IN Ke 

~111~.,;;.8. ;1 
1012.2 '1 
11)':4.6 H 

2..2.4 IN He 

4.570248. Ii 

:t 
0} t: 

oJ <l. 

tI .::> 
'" w 

OJ 

~ fi 

A8S. 
C.QNTRACT CYCLE HEAT 
TCor 30.0 IN. LSB 

I 
BALANCE 

J600 flPM 
T 

uQ 

NO.4 

"2. 400.0 1000. 
CEN- KVA 

I 1 

He 
HOOD C 
·,l7JUB. 'I 
"~5,7 !1 
1033.2.. H 



( 

TEI'·1P 
ENTI··I 
EI\ITR 
fTF 

TEST CYCLE HEAT BALANCE 

',/i,!JO 
F'VJF: F'Fm,JECT 

1000. 1 

USING ASME STEAM TABLES 

It,,! LSB 
" F 

TEST PO 
I.,.iN I :fF2 

TUF\[: I I\!E 1'·10 
:~ .. 3<)<) I 

04 

27()TJ.51 
HG ABS 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST COl\iD I T IONS * RATED CONDITIONS 

TOT (.:lL LCH·m 
F~(.nE 

THF;::ClTTL.E FLO!.') 

859850. 
7875.4 

858986. 
7883.3 

6281 16. 

TURBINE THERMAL. PERFORMANCE 

IGH PRESS TB 

THF,OTTLE COLD RHT 

2394.00 1.20 
1000.80 623.00 
1461.62 1307.52 

1.5339 
87.890 

PHPX/PT==O.2386 P1 

REHEAT TB 
IF' TB 

INLET EXH 
LF' TB 

EX 

526.10 
1008.54 
1524.17 

1.7343 
91.778 

IPT=O.8046 

118.90 3.809 
623.60 123.63 

1340 1 1036.53 
1. 7497 

93.662 

VAN:::: 515.2 

FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

, 
TOTAL TB ENERGY BAL.ANCE LP TB ENERGY BALANCE 
F~HT TB LP TB RHT TB LP TB 

i~E 52().63 327.60 
1'''1 ELEP 1036.53 1036 53 
H UEEF' 1045.20 1045.20 
EFF ELEF' 93.66 92.68 93.66 92.68 
EFF UEEP 92.00 90.03 92.00 90 03 
\!~i!\1 15.24 515.24 

* LOAD AND HEAT RATE AT RATED POWER AND H2 PRESS. FLOW AT 
RATED PRESS. OF 2412.2 PSIA-AND TEMP. OF 1000 F 

A04-1 
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/' 

( 

F~i-·I 

T PERFORMANCE OF CONDENSING SECTION 

H ELEP 
!.JEEr':' 

EFF ELEP 
EFF UEEP 
t,./f~N 

STG St---IELL 
NO PRESS 

1 1926,. 2C) 
<i- 1088.56 

526.10 
8 51&58 

1 234_73 
15 118.90 
15 65.64 
16 39.97 
18 11.70 
19 5l*<)3 

TOTAL TB ENERGY BALANCE 
TB LP TB 

1038.88 
1047.54 

91.55 
16.51 

STAGE 

ONE PCT 
VEL HD DEL TtCl 

(' .' . c-.' . 
4u272 1.24 
O. O. 
O. O. 
0.820 1. 12 
O. o. 
0.289 1.28 
0.191 1.39 
(I 058 1.44 
0.020 1. 13 

9 .96 
89.32 

FLOW FUNCTION 

FLANGE NOZ 
P PRESS AREA 

O. 86.6 
1075.10 157.4 

o. 35()_ 2 
O. 350. 

232.1() 711-
o. 807.6 

64.80 1414.8 
39.42 2021.4 
11- 6018.0 
4.97 12096.0 

SHAFT NO 1 

LP TB ENERGY BALANCE 
RHT TB LP TB 
1038. 
1047.54 

93.21 
91.55 
16.51 

Q/AP QFS 
H FLG 

O. 6159187. 
850.2 5560286. 

O. 5041443. 
O. 5059466. 

791 8 4825868. 
O. 4304371. 

1089.6 4164668. 
1105 <) 3882181-
1086. 3739758 
1125.8 3622591. 

1 

91.96 
89.32 

Q/AP 
H SHL 

1006.3 
844.9 
799 8 
818.9 
782.1 

1129.1 
1064.6 
1082.1 
1046.4 
1119.5 

A04-2 
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TL PRESS TEI"IP ENTH FLOW 

F E D !lJ A T E Fi: C Y C L E 

HEATEH 8 
FI,;,J I 2762.80 479. 10 463 91 6224686.7 CLOSED 

,.., 
E TH 1065.00 ,0,",) <) 138 .58 580635.6 TD ::::: 0.4 .!::. l f.&:..." 

3 DF~AIN 1065.00 "'1-86. ~50 471.76 580635.6 DC 7.2 

HEATER 7 
7 FiAJ IN ,:S2 at 8t) 395.20 373.10 6224686.7 CLOSED 
5 EXTR 558~ ()() 622.00 1307.96 551437.6 TD -0.6 
, 

.::> DHAIN 558.00 4·0.£1·.00 379 76 1132073.2 DC 8.8 
3 ENTF~Y 1065.00 486.30 471.76 580635.6 

HEATER 6 
0 FI;J IN 2911.50 3t~·5. 80 1. 88 6224686.7 CLOSED 
8 EXTFi: 23<).3() 807.20 1427.95 233597.1 TD -1.4 
9 r:m(~I 23<).3() 353 50 325.58 1365670 3 DC ::::: 7.7 
6 E!\ITF.:Y 558.00 404.00 379.76 1132073.2 

PUMP 
1 1 HJ 11\1 0 O. O. 6180136.6 
86 SEAL INJ O. O. O. 110300.1 
3() SE{.':\L RET O. O. 0. 65750.0 
32 LEf~I<AGE <) O. 0. O. 

/ 24· EXTR 1500.00 295.40 267.69 O. 
f 

FIIJ OUT 2911.50 345.80 1. 88 6224686.7 \ 
HEATER 5 

1·3 FIf.J IN 127.90 296.20 265~92 4534595.4 OPEN 
12 EXTR 118.70 624.10 1340.41 280170.6 STO o. 

111 DRAIN 118.70 340.50 311. 78 7090343. SC -0 1 
:1.09 ENTRY <) O. 276.69 2275877.0 

HEATER 4 
17 FlIJ 11\1 174.90 264.40 233.51 4534595.7 
1 EXTR 63. 520.30 1 .84 139702.6 TD 0.3 
1.::l DRf.l IN 63.55 269.10 238.08 139702.6 DC 4.7 

HEATER 3 
20 FW IN 174 90 196.30 164.74 4534595.7 CLOSED 
18 EXTF~ 38. 1 418.70 1245.78 282487.1 TD -0.1 
19 DRAIN 38.11 205.50 173.68 422189 DC 9.2 
16 ENTF(Y 63.55 269. 10 238.08 139702 6 

HEATER 2 
23 FW IN 174.90 160.60 128.97 4534595.7 
21 EXTF~ 11.09 236.80 1163.62 14·2423.2 TD :::: 1.8 
22 DRf':iIN 11 09 168.10 136 08 56461 .9 DC 7. 
1.9 ENTR'y' 38.11 205.50 173.68 422189.7 

A04-3 
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TL F'F~ESS 

88 FLOW'TO O. 
70 TDV 3.15 
68 TDV 0.29 

CODED FOR 1"1U 

TF< 
23 DHAIN 
22 EI'\~TF~\{ 

70 ENTF~Y 

33 Fl'-l IN 
87 LEAI<AGE 
27 Ft4.i OUT 

222.7<) 
4.88 
4.88 

11.09 
3. 15 

o. 
O. 

2762.8() 

TEt1F' ENTH 

o. o. 
651.90 1361 01 
lJ.80.00 1279.24 

!"1EAS TOTAL FLOVJ 

129.70 
O. 

134 80 
168.10 
651.90 

o. 
O. 

O. 

1.90 

98.21 
1091.45 

102.76 
136.08 

1361.01 

o. 
o. 

O. 

548.78 

FLOW 

STI'1 SEAL REG 
3936.1 CALCULATED 
3821.2 TO HEATER 

114.9 TO CONDENSER 
o. 

HEf-lTEF( 1 
4534595.7 CLOSED 

117 66.9 TD 
685601 1 DC 
56461 .9 

o 6 
• 1 

3821.2 

PUMP 
4644895.8 

o. 
4644895.8 

Fl;J TO BO I LER 

6224686.7 S+L -4·523. 

T U RBI NEE X PAN S ION 

71 EXIT O. 
36 THROTTLE 2394 00 

37 La NO 1 526.30 

38 La NO 2 O. 

1.].<) SHEU_ 1926.20 
112 EXTR O. 

t 

1.1,2 La NO 1 123.86 

4·3 LO NO 2 15.20 

100 LO NO ":; O. '-' 

O. 
1000.80 

892.55 

o. 

938.50 
O. 

688.00 

686.10 

O. 

1461.62 
1461.62 

1461.62 

o. 

1437.26 
1437.26 

1372.3() 

1376.99 

O. 

MA N STEAM LINE 
o. 

6220163.4 

VALVE STEM LI<G 

SQRT F'/V 
2790.9 C = 

SQRT P/V 
1997.1 C 

EXP TO 
6159186.8 

56188.6 

PACKING 

.8QRT P/V 
13628 6 C 

SQFa PI\, 
4032.0 C = 

SQRT PI\, 
604.5 C == 

1 

86.150 
55.578 

18.853 
105.928 

STG 

NO 2 

=.115E 19 
0.000 

= 4.770 
971.961 

0.582 
2057.052 
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TL PRESS TEMP ENTH FLOW 

EXP TO'STG 4 
L.j_ :L SHELL 088,56 ()f.I 1382.37 5560286 
79 EXTF{ 1075. 10 794 20 1382 37 580635.6 

PACKING NO 1 

SQfH P/V - 23_538 
.<.16 UJ r\iD 1 12::2\ . 1 605 70 1330.94 4483 2 C 355.283 

SQRT P/V ::: 4.908 
47 La 1\10 1 .09 584.70 1327.85 3275. () C ::: 790.423 

SQRT P/V 0.606 
100 La NO "" O. O. O. 604. C 2057 052 --' 

EXPAND TO EXHAUST 
4-9 EXH 571.20 623.00 1307. 5590089. 
80 EXTF\ 571 = 2(> 623.00 1307.52 1437.6 
50 TO F,HT 571.20 623.00 1307.52 5038651.9 

REHEATER 1 
BEFORE LO 0.08 O. 1524.56 0. 

37 ENTF,Y 
[:4 AFTEF, LO 526.10 1009.20 1524.53 5041442.9 F'CTDP 7.896 

EXPAND TO BOWL 
51 EI\ITRY 515.58 1007.97 1524-. 17 5059465. 

125 ENTF\Y 533.8() 822.60 1424.08 18022.6 

EXP TO STG 11 
SHELL 234.73 O. 1419.48 4825868.4 

53 EXTR 232.1() 808.80 1428 70 233597.1 

PAC.:::ING NO 3 

SQRT F'/V 4.720 
e-
-.J / LO NO 1 15.05 636.40 1352 81 1783.3 C ::: 1063. 

SQRT F'/V 0.590 
58 LO NO 2 15.08 647.70 1358.29 2027.1 C 5488.745 

SQRT P/V 0.588 
100 LO NO O. O. O. 604 C ::: 2057.052 

SQF(T F'/V O. 
100 LO t,,jQ 4 O. c-.1. O. 604.5 C == 2057.052 
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TL 

5·S EXH 
55 EXTF~ 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SI·-lELL 
62 EXTF\ 

65 SHELL 
64 EXTF~ 

107 SHELL 
106 XTR 

TL 

108 TEl EXH 
76 ENTRY 

122 DRAIN 

l'1E~lSURED LOAD 
SHAFT :l. \<W 

PRESS 

118.90 
122 10 

118.90 

65.64 
64.80 

39.97 
39.4·2 

:ll • 70 
11.53 

5.03 
4.97 

PRESS 

1. 87 
O. 

O. 

TEI"IF' 

623.60 
626.90 

623.60 

o. 
531.2t) 

O. 
426.70 

o. 
239$1 5() 

1 

o. 
I) 

TEMP 

.63 
o. 
0. 

859850 0 
871730 1 

ENTH 

340. 15 
1341.60 

1340. 15 

1282.19 
1298.10 

237.49 
1249.50 

1145.04· 
1164.76 

1092.13 
1091.45 

ENTH 

1045.2040 

PF 
FL 

O. 
O. 

0.989 
.0 

FLOW 

EXPAND TO EXHAUST 
4304370.8 

16478. 1 

4·304370 8 

4164668. 
139702.6 

3882181.1 
282487.1 

3739757.9 
142423 2 

3622591.0 
117166.9 

FLOW 

3622591.0 
1017482. 
4644896.3 

EXPAND TO BOIAIL 

EXF' TO STG 15 

EXP TO STG 16 

EXP TO STG 18 

EXP TO STG 19 

CONDENSER 
SHAFT 1 

LEVL -4823.0 

GENERATOR 1 
SHAFT 1· 

H2::: 64.00 
GL 7527.1 

A04-6 
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6 558.0 
7 2762.!;"3 

Cjl 23<)!; 3 
1.() 29 llJ 
11 O. 
1:2: 1.1E!ao7 

3 127.9 
14 17.9 
15 63.6 
1.&.. 63u 6 
17 7·l,,9 
18 :;:.8 1 
19 38.1 
20 1.74.9 
21 1 L 1 
22 11. 1 
23 174 9 
24 1500.0 
25 
26 
27 
28 
29 

4.9 

30 O. 
31 2923"9 
33 (>" 

34 O. 
35 2911.5 
36 2394n c) 

37 
38 o. 
39 239411. c) 

40 1926.2 
41 088.6 
42 .9 
43 15.2 
4·5 O. 
46 122.5 
4·7 15. 1 
48 O. 
49 571.2 
50 571.2 
51 51 6 

TEST CYCLE HEAT BALANCE 

PER FOR MAN C E 

TRUNI<L I hiE OUTPUT 

T 
551 ~ 9 
-;to.-, -I 
... .~...: .. 10 ,.l. 

4:36.3 

H 
548.8 

1381.6 
471.8 

G'! 
6224687. 

580636. 
580636. 

479.1 463.9 6224687. 
622. 308.0 55 438. 
404 0 379.8 1132073 
395 2 373.1 6224687. 
807.2 1427.9 233597. 
353.5 .6 365670. 
345 8 321.9 6224687 

0. (l'. 6180137. 

Sl,) 
0.0212 

,.6357 
0.0200 

SF' 
o. 

552,.279 
o. 

O. 0. 
1 0566 478. 464· 
0.0187 0. 
O. O. 
3. 21 74· 393. 810 
0.0180 O. 
o 0177 0. 
o. O. 

624.1 1340.4 280171. 5 3481 340.448 
296.2 265.9 4534595. 0.0174 O. 
296 2 266.0 4534596 0.0174 .014 
520.3 1292.8 139703. 9 0660 296.486 
269.1 238.1 1.39703. 0.0172 O. 
264.4 233.5 4534596. O. O. 
418 7 1245 8 282487. 1 .5632 264 340 
205.5 173 7 422190. 0.0167 0. 
196. 164.7 4534596. 0. O. 
236.8 1163.6 142423. 37.0413 198.140 
168.1 136.1 0 0164 O. 
16() 6 
295.4 

O. 
129.7 

• 9 

O. 
345.8 
000.8 
892 6 

o. 
O. 

938.5 

688.0 

129.0 
267.7 O. 

1091.5 117167. 
98. 4534596. 

<). l~·644896. 

O. 18646 
O. 47104. 
O. 65750. 

.7 O • 
O. 4644896 
o. -4523. 

321.9 6224687 
1461 6 6220163. 
1461 . 6 2791 • 

O. 1997. 
1461.6 6215375. 
1437.3 6159187. 
1382.4 5560286. 
1372.3 13629. 

O. 0. 
(I 0173 O. 
O. 161.176 
0.01-62 O. 
<) 0. 
O. (l 

o O. 
o. O. 
0.0176 O. 
O. (l 

0. O. 
0.0177 0. 
0.3226 1461.622 
1.4807 0.780 
O. O. 
0.3226 O. 
0.3856 14·6.478 
0.6227 .375 

.4431 0.779 
686.1 1377.0 

O. O. 
605.7 330.9 

4032. 44 8245 
38166. 0 

4483. 5.0854 

o. 
O. 
0.703 

62311 () 
623. <) 

1008.0 

1327.8 3275~ 

O. 5598452. 
1307. 5590090 
1307.5 5038652. 
1524.2 5059466. 

41.1273 O. 
O. O. 
1 0310 480.943 
O. 0 
1.6573 0 

F'V 
o. 
0.379 
7.200 
O. 

-0.636 
8.800 
0. 
1.390 
7.700 
O. 
O. 
O. 
O. 
O. 
0.286 
4.700 

-0.060 
9.200 
o. 
1.840 
7.500 
o. 
o. 
0.576 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
o. 

86.150 
18. 
o. 

86.150 
70 678 
4 .81 

4.770 
0.582 
o. 
4.908 
0.606 

23.538 
o. 

17 642 

I 1 

-4523.3 
239.8 

14·3. 
o. 
O. 

413.4 
o. 
O. 
O. 

283.7 
o. 

174.9 
.8 

o. 
O. 

54 4 
o. 
<) 

38.7 
o. 
O. 
O. 

161 2 

o. 
O. 
O. 
O. 
!)~ 

o 
o. 
o. 

105.9 
o. 
O. 

844 9 
0.0 

972.0 
() . 

355. 
790.4 

o. 
o 
O. 
O. 

A04-7 



Tl... Fl 

53 
5(.~r l1f:3~ 9 
55 122. 1 

57 15~ () 
58 15. 1 
5<7' 118.9 

6~2 

69 
70 

73 
75 

81 

39" '-I· 
lit) 11 () 

11 7 
14.7 

118 7 

3" 1 
• 1 

571,,2 
14.7 
o. 

T 
0. 

808.8 
623.6 
626"9 

6.36" Lj. 

647.7 
623.6 
53110 2 

H Q 
1419.5 4825868. 
1428.7 
1340 1 4820849. 
1341.6 516478 
134·0. 1 4304371 
1 .8 1783. 
1358.3 2()27 b 

1 :::40. 1 4304371. 
1298.1 139703. 
1282.2 4164668. 

SV SF' 
3.1180 395.860 

.1963 394.484 
5.3364 O. 
5.2110 342. 
5 3364 34·1). 575 

43.2953 <). 
43.6577 0.' 

5.3364 O. 
8.9928 297.774· 
8.5857 298.730 

426 7 1249. 282487. 13.2325 266.369 
O. 1237. 3882181. 12.6906 267.383 

239.5 1164.8 142423. 35.7583 200.017 
O. 11"''J.5. (:0 3739758. 33.1685 201.139 

634. 

<'+80. <) 

"::;51.9 
651.9 

O. 
O. 

351.9 
1191.8 
1279.2 
1361.0 
361.0 

1461.6 
O. 
O. 

9178. 44.1865 
(I. .7835 

115.1903.7423 
1230. 210.3186 
3821. 21().3186 

o. O. 
-4823. O. 

5552. (l 

(' .I. 

o. 
() If 

O. 
O. 
o. 
o. 
O. 

o. O. 1017482. <)p i). 

794.2 1382.4 580636. 
623Jt () 
'::.34.4 

o. 
340.4 

1307.5 551438. 
1351.9 0. 

O. 5038652. 
1190. 300. 

c) #t 63()5 553" 443 
o. 

44.1865 
o. 
O. 

o. 
O. 
0. 
0. 

84 526.1 1009.2 1524.5 5041443. 
86 O. 110300. 

1. 6241 
o. 

7.896 
0. 

EJ8 
9() 

91 
95 
99 

lOO 

148 .. 7 
"':!'o ~ 
--' j' j.I "-' 

1 9 
o. 
\) 

104 2762.8 
l06 5.0 
1.07 5.0 
108 1,,9 
109 O. 
111 118.7 
l.12 O. 
113 O. 
l.l.L! 410. 
115 4·10.1 
116 41.0.1 
117 4·10 1 

18 L! 0.1 
119 410.1 
120 o 
122 O. 
1. 4·.9 
:l25 533118 
1.30 O. 
1.31 1.19.9 
132 119.7 
133 o. 
201 O. 1 

340.5 
234*<7 
123,,6 

o. 
O. 

551.9 
o. 
o. 

123.6 

34<). 
0. 
O. 

128.8 
128.8 
128 8 
128 8 
128.8 
1.28.8 

o. 

o. 
311 8 

1036.5 
0. 
O. 

3936. 
O. 

910207. 
3622591 

6650. 
604. 

548.8 6240937. 
1091.5 117167. 
1092.1 
1045.2 
276.7 

11.8 
1437. 

0. 
97.8 
97.8 
97. £'1 
97.8 
97.8 
97.8 
o. 

3622591. 
3622591. 
2275877. 
7090343. 

56189 
6140922. 

14783. 
9013. 

28l.98. 
13915. 

o. o. 
134 8 102.8 685601. 
822.6 1424.1 18023. 

O. O. 254419. 
624.0 1340 3 124889. 
623.7 1340.1 129531 

o. 
0. 

0. 253815 
1.6 O. 

O. 
0.0179 
0.0169 

170.8108 
O. 
O. 

O. 
O. 
0.647 

1045.204 
o. 
O. 

0.0212 1.028 
71.0138 l.61.990 
70.2487 O. 

185.0160 1045.204 
o. 
3.7666 
0. 
0. 
0.0162 
0.0162 
<) 0162 
0.0162 
0.0162 
0.0162 
o. 
O. 
0.0163 
1.3741 
o. 

.2932 
5.3006 
0. 
0. 

o. 
o. 
O. 
O. 
0.624 
0.624 
() 623 
0.660 
0.660 
(I 660 
o. 
O. 
o. 
0.628 
o. 
1.019 
1. 019 
O. 

217.041 

PV TR 
8.676 782.1 
8.522 <) 

4.720 O. 
O. O. 
o. O. 
0.590 1063.4-
0.588 5488.7 
4. O. 

2 765 1064.6 
1.726 O. 
1.775 1082.1 
0.568 O. 
0.594 1046.4 
o . 
O. 
O. 
O. 
o 

() It 

O. 
o. 

41.292 
o. 
o. 
0. 
o. 

17.998 
o. 
o. 
o. 
O. 

.809 
o. 
o. 
O. 
0.265 
0.268 
3.809 
O. 

-0 052 
o. 

0.11 19 
o. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
5.100 
o. 
O. 
0. 
O. 
O. 
O. 

1 

o. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 

799.8 
O. 
O. 
O. 

139 3 
51 • 

O. 
2057.1 
2762.8 

o. 
1119. 

-4823.0 
o. 
O. 
(l 

Q 
410.1 
410.1 
410.1 
410.1 
410.1 
410.1 

O. 
O. 
O. 

519.8 
o. 

119.9 
119.7 

O. 
O. 
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CUNTRACl CYCLE HEAT BALANCE TEST No. 
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VALVE 6[5'1 

NEt H£J\ T RATE 

CON mf\C I CYCLE HE(~ B?iU~NCE TES r 

<I.S::I:)42..1.11. REHEATER I.SZA..S H 4538-0091. I'l 
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414 ( 1.48) 
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~ SS7OC}9>. i. id6r:..t ~ S3J2. I 
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,c 
o 

6<:, 

1,()()62. T 
1SULS H 

OIl). 

I-

:g r-
,,0.1 
0 n ,.., 

~~ 

No.5 

LA 

.t:::r 

gc1\ 
~~ ~ 

l-

~ 
.jl 

to.O D.c.. O'l 
GJ 

e,s' 
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I-

to.o D.c.. 

.I: I-

m~ '3 
~ ~~ 

(J;) 
n 

TlIRBtNE AI'4O EXTRACTION ARRANCEI1.1!:HT IS SCH£l1ATlC ONLY. 

J~41S1l It 

050..J H 

,c 
0 

·63 

Q. 6 

~ FLOW 
.1) L? 

r'> 
d to.O D.c.. 
:! 

98IOT 

SHOWN ON THIS Hf'..A T BALANCE. IS Af<Tffi ALL POW1!J\ RlR 
WFIB11I1£·':;l')I/E.RA T()f\ AUXlUARIES' HAS' BI2H DEDUCTED. 
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,c.I: t-

..Ill') 
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Ii3 
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,cJ: 

8"l 
<J~ 
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'.:' .. E:P • 
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I-" 
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UOO..o P 51,'1 1000, 
CEN- 9Sl000. KVA 

"J.3.S 
'''000 ... 

1 
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/" 

TEST CYCLE HEAT BALANCE 

VALVE POINT 3RD VL 
NTERMOUNTAIN PWR 

820000. I<W 

05/14/87 

TC6F-30 N 

TEST POINT 05 
UNIT #2 

TURB NE NO 270T1 1 
2400. PSIG 1000.1 1000. F 2.300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

LOAD 
HEAT RATE 
THROTTLE FLOW 

TEST CONDITIONS 

785980. 
7858 .. 4 

5570279 

TURBINE THERMAL PERFORMANCE 

HIGH 
IP 

THROTTLE COLD RHT INLET 

2393 .. 80 514 .. 80 00 
1001 .. 50 606 10 1005 .. 
1462.09 1301.65 1524 01 

1.5343 1 .. 7452 
1 91.583 

PHPX/PT=O 2151 P 7161 

CONDITIONS 

785201 .. 
7866 .. 2 

5627468 .. 

TB 

EXH 

107 .. 50' 
.. 90 

1340 .. 52 
1 .. 7610 

VAN= 

LP TB 
EXH 

3.403 
119 .. 

1036 .. 93 

569 

522.6 

THRU FLOW PERFiDRI~Ar~CE OF CONDENSING ION SHAFT NO 1 

TOTAL TB ENERGY LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 520.56 327.90 
H ELEP 1036.93 

, 
1036.93 

H UEEP 1045.45 1045.45 
ELEP 93.57 92.59 92. 

EFF UEEP 91 .. 93 89.99 91 .. 93 89 .. 99 
VAN 522.60 522 60 

RATE AT RATED POWER AND H2 PRESS .. AT 
PRESS. OF 2412. PSIA TEMP. OF 1000 F. 

A05-1 
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T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1039.18 1039.18 
H UEEP 1047 69 1047 69 
EFF ELEP 93 1 91.90 93.14 91.90 
EFF UEEP 91.50 89. 91.50 89 .. 30 
VAN 523.84 84 

FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
/ NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

( 

1 1714 30 o. 0 0 86.6 o. 5515140. 1005.3 
4 975 78 3.487 1.13 964.80 157.4 846.4 4998 841 6 

RH 1 475 00 o. o. o. o. 4546814 799.0 
8 465.50 o. o. o. 350.2 0 4562958. 818.0 

11 211 53 0 .. 727 1 .. 10 209.20 711 .. 2 792.6 4354230 .. 1 
15 107 50 o. o. o. 807 .. 6 o. 3898551 .. 1131.7 
1 .41 0.244 1 19 58.70 1414.8 1091.7 3776322. 1067.5 
1 .23 0 165 1 32 35 75 2021 .. 4 1107 7 3526673. 1085 .. 9 
18 10 60 ooo 1 1 40 10.45 6018.0 1092 9 3400059. 1051 2 
19 4.55 0.0 1.06 4 .. 12096.0 1130.0 11 0 

1 1 



PRESS TEMP ENTH FLOW 



TL PRESS TEMP ENTH FLOW 

"'- STM SEAL REG 
88 FLOW TO o. o. o. 3190.9 
70 TDV 4.54 676 10 1372.67 3190.9 TO HEATER 
68 TDV 2.03 480.00 1279.07 o. TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW o. 

HEATER 1 
26 FW IN 206 70 1 40 94.88 4086606.2 CLOSED 
25 EXTR 4.42 0 1092.40 103200.7 TD 0.4 

1"'" ..:-~ ..... DRAIN 4 42 131 10 99.06 604883. DC 4.7 
ENTRY 10.05 163.70 131 67 498491.7 

70 ENTRY 4.54 676.10 1372 67 3190 9 

PUMP 
~~ 
• ..J0-l FW IN 0 0 o. 4196167.0 
87 LEAKAGE o. 0 o. O. 
27 FW OUT o. 0 0 4196167 .. 0 

FW TO BOILER 

1 FW IN 2679 90 540 50 .. 00 .4 S+L -3095. 

( 

\ T U R B I N E X P A N S I o N 

MAIN STEAM LINE 
71 EXIT o. 0 .. 09 o. 
36 THROTTLE 2393 80 1001 50 1462.09 5570278. 

VALVE STEM LKG 

SQRT P/V = 86 110 
37 LO NO 1 475 20 890 .. 02 1 09 2650.5 C 55.599 

SQRT P/V 17.013 
La NO 2 o. 0 .. 0 2137 1 C 1 620 

EXP TO STG 1 
40 SHELL 1714.30 912.20 1428.45 140 0 

1 EXTR 0 .. 0 1428 45 50351.2 

PACKING NO 2 

SQRT P/V 115E 19 
42 La NO 1 674 00 1365 89 12404.9 C 0.000 

SQRT P/V 4 353 
La NO 16.85 670.50 1369 .. 29 3760 .. 9 1005.031 

SQRT P/V = 0 .. 650 
100 LO NO 0 .. o. 0 .. 614 .. C 1879.144 

A05-4 
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TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 
41 SHELL 975.78 O. 1374.59 4998137.0 

"- 79 EXTR 964.80 772.40 1374 500222 7 

PACKING NO 1 

SQRT P/V = 21.336 
46 La NO 1 111. 24 • 80 1325 • 4437.6 C = 381.695 

SQRT P/V 4.482 
47 La NO .., 16.79 30 1321. 77 3091 7 C 826.983 "'" 

SQRT P/V 0.678 
100 La NO o. 0 O. 614 5 C 1879.144 

EXPAND TO EXHAUST 
49 EXH 14.80 606.10 1301 65 5024200.4 
80 EXTR 514.80 606.10 1301.65 480036.~ 
50 TO RHT 514.80 606.10 1301 65 4544163 6 

REHEATER 1 
BEFORE La 0.08 o. 1524.43 o. 

37. ENTRY 
84 AFTER La 475.00 1006 20 1524.39 4546814.1 PCTDP = 1 

EXPAND TO BOWL 
51 ENTRY 465 50 1004.99 1524.01 • 1 

1 ENTRY 481. 83 808.00 1418.32 16144.0 

EXP TO STG 11 
52 SHELL 11 0 141 .38 .8 
53 EXTR 209.20 806 40 1428.41 208728.4 

PACI<: I NEi NO 

SQRT P/V = 4 266 
57 La NO 1 16.76 634.10 1 1.60 1705.0 C 1135 

SQRT P/V 0.657 
58 La NO 2 16 .. 77 646.40 1 1911. C = 4777.700 

SQRT P/V o 654 
100 LO NO O. O. 0 614.5 C 1879.144 

SQRT P/V O. 
100 LO NO 4 O. 0 O. 614.5 C = 1879.144 

( 

A05-5 
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.,,-
I 
( 
\ 

TL 

56 EXH 
55 EXTR 

ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

108 TB EXH 
76 ENTRY 

122 DRAIN 

MEASURED LOAD 
SHAFT 1 I<W 

PRESS 

107.50 
110.80 

107.50 

59.41 
58.70 

36.23 
35.75 

10.60 
10.45 

4.55 
4 50 

1.67 
0 

O. 

TEMP 

90 
626.10 

622.90 

o 
1.10 

o. 
426.50 

o. 
o. 

119 54 
o. 
0 

785980 0 
797091.0 

ENTH 

1340. 
1341. 91 

1340 52 

1282.79 
1298.56 

1238.23 
1249.87 

11 74 
1 66.43 

1092.98 
1092.40 

1045.4450 
o. 
0 

PF 1·.000 
FL =4353.0 

FLOW 

EXPAND TO EXHAUST 
3898551. 
450833.0 

EXPAND TO 
3898551 

EXP TO STG 
3776321 7 

122229.4 

EXP TO STG 
3526672.8 

249649.0 

EXP TO STG 
3400059.5 

126613.3 

EXP TO STG 
3296858.8 

103200 7 

CONDENSER 
SHAFT 

BOWL 

15 

16 

18 

19 

1 
3296858 .. 8 LEVL -3624.8 
895683.4 

4196166.9 

GENERATOR 1 
SHAFT 1 

H2 = 64.00 
GL .0 

A05-6 
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TEST CYCLE HEAT 

F- E R F 0 R M A N C 
.. 

TRUNKLINE OUTPUT 

TL P T H Q SV PV TR 
1 2679.9 540.5 .0 5573373. 0 0210 0 o. -3094 

955.0 1374 5 500223 0.7004 539 024 -1.476 232.4 
-:r 
"..' 955.0 459. 500223 0.01 o. 6 200 o. 
4 2679 9 469.2 452.8 5573373. o. o. 0 0 
5 503.0 605.1 1302.0 480037. 1.1586 467 -1 574 137. 
6 503.0 395 0 370 0 980260. O. 7.800 O. 
7 2679.9 387 364.6 5573373. o. 0 0 
8 207.7 805.1 1427.8 208728. 384.983 -2.217 420.1 
9 207.7 344 7 316 3 1188988 0.0179 O. 6.900 O. 

10 2826. 337.8 313 .. 5 5573373. 0.0176 o. 0 o. 
11 o. 0 0 5527238. o. 0 O. o. 
12 107.3 622.4 1340.3 252175~ .9163 257 400 289 4 
13 116.4 290 1 259.6 4086605. 0.0174 O. O. O. 
14 161.8 290 1 4086606. 0.0174 1.014 O. 161 .. 8 
1 .6 1 • 1 1 9.9952 290.101 0 001 229 0 
16 57.6 263.1 232.0 122229 0 0171 O. 4.100 0 
17 161.8 259.0 228 0 4086606 O. O. O. o. 
18 34.5 418 0 1245 9 249649. 14 9788 258.473 -0.527 159.5 
19 200. 168.6 371878 0.0166 0 8 600 o. 
20 161.8 191 9 160.3 4086606. 0 .. O. o. 0 
21 10 0 237.6 1164 -. .,::. 126613 40.9622 193.445 1.545 44.2 

/' 

22 10 0 163.7 131.7 498492 0.0164 0 7 100 0 
( 23 161.8 156.6 124.9 4086606. o. 0 O. O. 

24 1500.0 276.9 248.9 0 .. 0 .. 01 1 0 o. o. 
25 4.4 O. 1092 .. 4 103201. o. 157 .. 046 0 .. 1 ..0 
26 206 7 126 4 94.9 4086606. 0 0162 0 .. o. o. 
27 o. 0 O. 4196167. O. 0 0 O. 
28 o. 0 o. 18171 0 .. 0 .. O. 0 
29 o. O. 0 .. 0 0 o. 0 .. 
30 O. O. o. 63426. o. 0 .. O. 0 .. 
31 2833.0 303.5 278 .. 5 O. 0 .. 0173 0 o. O. --..,:)~.,> o. o. 0 .. 4196167. 0 o . O. 0 .. 
34 o. O. o. -3095. O. 0 .. o. O. 
35 2826. • 8 0 0176 0 .. o. O. 
36 2393.8 1001. 1462 .. 1 5570279 .. 0.3228 1 094 .110 O. 
37 475.2 890.0 1462.1 2650 .. 1 6419 0.780 17 .. 013 55.6 
38 0 .. O. 0 .. 2137 .. 0 O. 0 .. 125 .. 6 
39 o. 1 1. 0 3228 O. 86.110 0 .. 
40 1714.3 912.2 1428.5 5515140. 0 4272 1 • 1 O. 
41 975.8 o. 1374 .. 6 4998137. 0 .. 6855 542 .. 134 37 .. 730 841 .. 6 
42 11 .4 674 0 1365 9 12405. 5 .. 9298 0.779 4 .. 353 0.0 
43 16.8 670. 1369. 3761. 39.8733 O. 0.650 1005 0 
45 0 O. O. 34207. O. o. 0 o. 
46 111 2 592 8 1325.2 4438. 5.5382 0 .. 703 4.482 381 .. 7 
47 16 8 572. 1321 8 3092. 36.5099 O. 0 678 827.0 
48 0 0 0 5032344. O. o. O. 0 
49 514.8 606.1 1301.7 1 1309 470 21.336 o. 
50 14.8 606.1 1301 7 0 .. O. O. O. 

1 465.5 1005.0 1 .0 1.8358 O. 15 0 
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TL P T H Q SV TR 
52 211.5 o. 1419.4 4354230. 3.4608 386.937 783.1 
53 209 .. 2 806 .. 4 1428 4 208728 3.5455 385.592 o. 
54 107. 622.9 1340.5 4349384 5.9080 o. o. 

110. 626 1 1. 7472 335.322 O. O. 
56 107.5 622.9 1340.5 3898551. 5.9080 333 095 O. O. 
1::"-...)1 16 8 634.1 1351.6 1705 • .7868 0 0.657 1136.0 
58 16.8 646.4 1357. 1912. 39 2031 o. 0.654 4777. 
59 107 622.9 1340. 1- .9080 0 4.266 O. 
60 58.7 1.1 1298 6 122229. 9.9384 291.284 2 .. 430 o. 
61 59.4 O. 1282.8 3776322. 9.5024 1 2.500 1067. 
, ..., 
0":: 35.8 426 5 1249.9 249649 14.6044 260.537 1 565 o. 

36 0 1 14 0353 261.582 1 607 1085.9 
64 10 242.3 1166.4 39 6572 195.297 0 513 O. 
65 10 6 O. 1145.7 36.6907 196.41 0.537 1051 2 
66 16 5 624.4 1346.9 9415 39.0946 O. 0 O. 
67 107. 1190.1 O. 4.1644 0 O. 0 .. 
68 2.0 480.0 1 • 1 O. 276.2814 O. 0 O. 
69 4.5 676.1 1372.7 750. 148. 0 O. O. 
70 4.5 676.1 1372.7 3191- 148 8754 O. 0 0 
71 o. O. 1462.1 O. O. O. O. 0 
-"'" I..::. O. O. 0. 257. O. o. 0. O. 
73 0. o. o. -3625 0. 0. 0 0 
75 O. O. o. 5728. O. 0 o. 0 
76 o. o. O. 895683. O. O. O. 0 
79 964.8 772.4 1374.6 500223 0.6934 540 251 37.303 O. 
80 514.8 606.1 1301. 7 480037 0 o. O. 0 
81 16. 624 4 1 .9 O. 39.0946 0 0 O. 
82 0 0. O. 4544164. O. O. 0 .. O. 
83 107 'T 

'-' 333.0 1188.4 273 0 0 0 o. 
84 475 0 1006 .., 1524.4 14 1 7990 7 731 16.249 799.0 ..... 

( 86 O. 0 .. o. 109561 0 0 o. O. 
88 0 O. 0 3191 O. 0 0 0 
90 137.3 333 1 304.1 0 0 0178 O. O. O. 
91 131.7 237 5 206 .. 1 961553. 0 .. 0169 0.647 0. 131 7 

1.7 119 1036. . 190.3695 1045.445 3 403 522 6 
99 0 .. 0. 0 .. 6760 .. 0 .. 0 .. 0 0 .. 

100 0 .. 0 0 615. O. 0 .. O. 1879.1 
104 2679 .. 9 540 5 535 0 5578025. 0.0210 1.028 o. 2679 9 
106 4 0 .. 1092 .. 4 103201 78.1635 157.828 0.240 O. 
107 4. 0 1093 0 3296859. 77.3689 O. 0 242 1124 0 
108 1.7 119 .. 5 1045 .. 4 3296859 .. 7008 1045" 3.403 8 
109 0 0 267 1 2150541 .. O. 0 .. O. 0 .. 
111 107 .. 3 333.1 304.0 6488791 .. 4 1459 0 -0.142 O. 
112 O. O. 1428 50351. 0 0 0 .. O. 
113 O. 0 .. 0 .. 5498360 0 0 0 lI5E 19 0 
114 434.6 125.1 94 .. 2 14857 .. 0.0162 0.624 0 434 .. 6 
115 434.6 125 1 94 2 8663. 0.0162 0.624 0 434.6 
116 434 6 125.1 94 2 27616. 0.0162 0.623 O. 434 .. 6 
117 434.6 125.1 94.2 15126. 0 0162 0.660 0 434 6 
118 434.6 1 .. 1 94.2 1097. 0 0 0 660 0 434 6 
119 434 .. 6 125 .. 1 94 2 22202. 0 .. 0162 0 .. 660 0 434 .. 6 
120 O. 0 .. 0 .. 4788 .. 0 O. O. 0 .. 
1 O. O. 0 196167 O. 0 0 O. 
1 4.4 1 1.1 99.1 0 .. 0163 o. 4.700 O. 
125 481 .. 8 808.0 1418.3 16144 1.5086 0.628 O. 469 .. 5 
130 0 O. O. 15500 .. O. 0 O. O. 
131 108.3 622 4 1340 2 105879. 5.8608 1 .. 018 0 .. 108.3 
132 108.5 622.1 1340 1 109621 .. 5 .. 8481 1.019 0 .. 108 .. 5 
133 0 .. 0 .. 0 .. 14886 0 .. 0 0 .. O. 
201 0.1 0 1 .4 0 0 222.775 0 0 .. 
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TEST HEAT BALANCE 

VALVE POINT VWO 
INTERMOUNTAIN PWR PROJECT 

820000. KW 
2400 PSIG 

05/14/87 

TC6F-30 
1000.1 1 

IN LSB 

CALCULATED USING ASME STEAM TABLES 

TEST POINT 06 
UNIT #2 

TURBINE NO 
2 300 IN HG 

COMBINED TURBI PERFORMANCE 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

TEST CONDITIONS * RATED CONDITIONS 

860755. 
• 1 

6224013. 

859887. 
7855 0 

6269949 

TURBINE THERMAL PERFORMANCE 

HIGH TB 

THROTTLE COLD RHT 
IP TB 

INLET EXH 

TB 
LP TB 

EXH 

1 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

2394.20 
996.50 

1458.75 

1 50 
619 .. 30 

1305 18 

527.60 
1002.45 
1 

1.7317 

118.60 
618 .. 80 

1337 76 
1.7478 

121.56 
1031.30 

ABSCISSA 

THRU 

AE 
H 
H UEEP 
EFF ELEP 

UEEP 
VAN 

1.5320 
88.016 

PHPX/PT=0.2387 

91 .. 464 

P1STSTG/PT=0.8050 

PERFORMANCE OF CONDENSING SECTION 

775 

VAN= • 1 

SHAFT NO 1 

TOTAL ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP 
522.03 329 .. 59 

1031.30 1031.30 
1039. 1039.33 

93.77 92.98 93.77 92.98 
92.24 90.54 24 90 54 

.15 539.1 

RATE AT RATED POWER AND H2 PRESS. AT 
PRESS. OF 2412 2 PSIA AND TEMP OF 1000 F. 
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T L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1033. 1033.75 
H UEEP 1041. 79 1041.79 
EFF ELEP 93.31 92.24 93. 1 92 24 
EFF 91 77 89.80 91.77 89.80 
VAN 540 55 540.55 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
! NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 
( 

1 1927.30 O. O. 0 86.6 0 61 1003.8 
4 1088. 4 1.24 1075.40 157.4 848 2 5561745. 842. 

RH 1 527.60 o. O. O. 350.2 0 795.8 
8 517.05 O. o. O. 350.2 O. 14. 

11 234.23 o 822 1 12 231.60 711.2 791.8 4825774. 781.3 
118.60 0 0 O. 807 6 o. 4300146. 1128.2 

1 65 42 0.291 1.29 64. 1414 .. 8 1089 3 4159730. 1063.0 
16 39.88 0.190 1. 39.33 2021.4 1103 .. 3 3877277. 1079.3 
18 11.69 0.059 1..45 11 .. 52 6018.0 1081.0 3733837. 1044. 
19 .01 0.022 1 26 4.94 12096 0 1126.0 3610182. 1118.8 
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TL PRESS TEMP ENTH FLOW 

E E D W A T E R C Y C L 

8 
4 FW IN .90 478.80 463 56 6228975.6 CLOSED 
2 EXTR 1062.60 788.10 1379.22 582439.2 TD 0.4 
3 DRAIN 1062.60 486.00 471.41 ..., DC "'-

HEATER 7 
7 FW IN • 90 395.00 372 • 6228975.6 CLOSED 
5 EXTR 557 00 618.30 1305.74 552154.5 TD -0. 
6 DRAIN 557 00 403.70 379 43 1134593.8 DC 8.7 

ENTRY 1062.60 486.00 471.41 582439.2 

HEATER 6 
10 FW IN 2908.20 345.60 321 66 6228975.6 CLOSED 

8 EXTR 229 90 802.10 1 234100.5 TD = 1.3 
9 DRAIN 229.90 1368694.3 DC 7.7 
6 ENTRY 557.00 403.70 379.43 1134593.8 

PUMP 
11 FW IN O. o. o. 6187291 
86 SEAL INJ o. O. O. 10711 2 
30 SEAL RET O. 0 O. 65430 7 

LEAI<AGE 0 O. 0 O. 

( 
24 EXTR 1500 00 220.20 191. 69 O. 

\ 35 FW OUT 2908.20 345 60 321.66 6228975.6 

HEATER 5 
13 FW IN 127.80 296.10 265. 4 OPEN 
12 EXTR 118 619.60 1338.18 284958 8 STO 769 6 

111 DRAIN 118.30 340 40 311 68 7116503.7 SC = -0.2 
109 ENTRY 0 0 275.04 2297906 8 

HEATER 4 
17 FW IN 174.50 264. 1 4534707.8 CLOSED 
15 EXTR 63.38 51 .80 1290.64 140416.3 TD 0.2 
16 DRAIN 63 38 269.00 237.97 140416.3 DC 4.8 

HEATER 3 
20 FW IN 174.50 196.20 164.64 4534707.8 CLOSED 
18 EXTR 37.94 414.80 1243.90 282452.6 TD -0.1 
19 DRAIN 37.94 205.30 173.48 422868 9 DC = 9 1 
16 ENTRY 63.38 269.00 237.97 140416.3 

HEATER 2 
FW IN 174.50 160.30 128.67 4534707.8 CLOSED 

21 EXTR 11.05 233.90 1162.26 143440.6 TD 1.8 
22 DRAIN 11.05 167 90 135.88 566309. DC 7.6 
19 ENTRY 37.94 205.30 173.48 422868.9 

~ 
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T' ..... PRESS TEMP ENTH FLOW 

STM SEAL REG 
00 :::- ~ 1"'11.1 TO o. o. o. 4497.0 CALCULATED ww I i.......,.un 

7i) TDt.,l .03 654.10 1361.97 4497.0 TO HEATER 
TDV . 1 480.00 1279.06 O. TO CONDENSER 

NOT CODED FOF~ MU MEAS TOTAL FLOW O. 

HEATER 1 
26 Fl..J IN .20 1 60 96.11 4534707 8 CLOSED 
25 EXTR 4 83 o. 1088.93 123654.9 TD = 0 5 

"".,..,~ 1...:...._. DRAIN 4.83 133.00 100.96 694461.4 DC 5.4 
ENTRY 11.05 167.90 135.88 566309.5 

7e} ENTRY .03 654.10 1361.97 4497 0 

PUMP 
33 FW IN 0 o. O. 4641822.9 
87 LEAKAGE O. o. 0 o. 
.£.l FW OUT o. o. O. 4641822.9 

FW TO BO LER 

1. FW IN 2733.90 551. 60 548.44 6228975.6 S+L -4963 

U R B I N E X PAN S I 0 N 

MAIN STEAM LINE 
" , 1. EXIT 0 0 1458.75 O. 
36 THROTTLE 2394.20 996 50 1458.75 6224012 

VALVE STEM LKG 

SQRT P/V 86 .. 
NO 1 527 .. 80 1458.75 2800. C 55.449 

SQRT P/V 18.949 
38 LO NO 2 o. o. o. 1987.5 C 104 

TO STG 1 
40 SHELL 1927.30 934.00 1434.28 6162994.1 

112 EXTR o. o. 1434.28 56230 2 

PACKI NO 2 

SQRT P/V • 1 19 
42 LO NO 1 123.45 690.00 1373 --...J~') 13922.1 C = 0.000 

SQRT P/v 4 750 
43 LO NO 2 17.08 682.60 18 4281.1 1028.969 

( 

\ SQRT P/V 0 655 
100 LO NO 3 0 0 o. 606 4 C 1834 023 
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TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 
,< 41 SHELL 1088.87 o. 1379.87 5561745.3 

79 EXTR 1075.40 790. 1 .87 582439.2 

PACKING NO 1 

SQRT P/V ...,,.. 
.... ~-I! 609 

46 LO NO 1 122.05 602 40 1329. 1 4686.3 C 370 

SQRT P/V = 4 898 
47 LO NO 16 96 582 40 1326.61 3454 4 C = 829.131 

SQRT P/V 0.682 
100 LO NO ,.. 

0_' o. o. 0 606.4 C 1834.023 

EXPAND TO EXHAUST 
49 EXH 571. 50 619.30 1305 18 1 1 
80 EXTR 571. 50 619 30 1305.18 154. 
50 TO RHT 1. 619.30 1305 18 5039127.5 

REHEATER 1 
BEFORE LO o 08 o. 1. o. 

37 ENTRY 
/ 

84 AFTER LO 527.60 1003.10 1521. 18 5041928.4 PCTDP 7.682 

EXPAND TO BOWL 
51 ENTRY 517 05 1001 87 1520.83 5059874.8 

125 ENTRY 534 80 818.10 1421. 60 17946 4 

EXP TO STG 11 
234 23 o. 141 77 4825774.3 

53 EXTR 1.60 803 60 1426.04 234100 

PACKING NO 3 

SQRT P/V = 4 719 
57 LO NO 1 16.95 635.50 1 .26 1904.7 C 1106.108 

SQRT P/V 0.664 
58 LO NO 2 16 95 645.70 1357 21 2102.6 C 4990.290 

SQRT P/V o 661 
100 LO NO - o. O. 0 606.4 C = 1834.023 oJ 

SQRT P/V 0 
100 LO NO 4 o. o. O. 606.4 C 1 023 
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/' 

( 

TL 

56 EXH 
55 EXTR 

ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 TB EXH 
76 ENTRY 

122 N 

MEASURED LOAD 
SHAFT 1 ~~W 

PRESS 

118 .. 60 
121 60 

118 .. 60 

65.42 
64.58 

88 
39.33 

11 69 
11 .. 52 

01 
4 94 

PRESS 

o 

1 .. 77 
o 

TEMP 

618 .. 80 
622 .. 20 

618.80 

0 .. 
526 .. 60 

O. 
233.80 

0 .. 
0 

TEMP 

ENTH 

1 .. 76 
1339 27 

1337 .. 76 

1 .. 95 
1295 .. 85 

1234.56 
1247 .. 42 

11 .71 
1162 .. 06 

1089 .. 63 
1088 .. 93 

ENTH 

121 56 1039 3263 
0.. o. 
0.. 0 

860755 .. 0 PF 0 .. 989 
FL =4353.0 

FLOW 

EXPAND TO EXHAUST 
4300146 .. 2 
520407. 

EXPAND TO BOWL 
4300146 2 

EXP TO STG 15 
4 9 

140416 .. 3 

EXP TO STG 16 
3877277 .. 3 

282452 .. 6 

EXP TO STG 18 
7 

143440 6 

EXP 19 
3610181.8 

123654 .. 

FLOW 

CONDENSER 
SHAFT 1 

3610181 .. 8 -6032.3 
1025609 .. 2 
4641823 .. 3 

GENERATOR 1 
1 

H2 64 .. 00 
GL = .. 3 
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'. 

TL P 
1 2733.9 
2 1062.6 
3 1062 6 
4 2733 9 
5 557.0 
6 557.0 
7 2733.9 
8 .9 
9 229.9 

10 2908.2 
11 O. 
12 118. 
1 1 .8 
14 174 
15 63 4 
16 63.4 
17 74. 
18 37 9 
19 37.9 
20 174.5 
21 11.1 
22 11 1 

174.5 
24 1500.0 

4.8 
26 222 2 

O. 
28 O. 
29 O. 
30 O. 
31 2920.2 

34 
O. 
O. 

2908. 
36 2394.2 
37 527 8 
38 O. 
39 2394 2 
40 1927. 
41 1088.9 
42 123 4 
43 17 1 
45 O. 
46 1 .0 
47 17.0 
48 0 
49 15 
50 571 5 
51 517.0 

T 
551.6 
788.1 
486.0 
478.8 
618.3 
403.7 
395.0 
802 1 
353.3 
345.6 

o. 
619.6 
296 1 
296.1 
515.8 
269.0 
264.2 
414.8 
205.3 
196.2 
233.9 
167.9 
160 3 
220 2 

O. 
127.6 

o 
o. 
o. 
0 .. 

285 0 
o. 
o. 
.6 

996.5 
887 3 

o. 
o 

934 0 
o 

690.0 
682 

o. 
602.4 
582.4 

o 
619.3 
619 3 

1001.9 

TEST CYCLE HEAT DM~MI 

PER FOR MAN C E 

TRUNKLINE OUTPUT 

H Q 
548.4 6228976. 

1379.2 582439. 
471.4 582439. 
463.6 6228976. 

1305 7 552155. 
379 4 1134594. 

1 
372.8 

325.4 
321.7 

o. 
1338'.2 

265.9 
1290.6 
238.0 
233.3 

1243.9 
173 5 
164 6 

11 
135.9 
128.7 
191.. 7 

1088.9 
96 1 

O. 
O. 
o 
O. 

9 
0 .. 
O. 
1. 

1458.8 
1458 8 

o 
1458. 

6228976. 
101. 

1368694. 
6228976. 
6187291 

284959. 
4534707. 
4534708. 

140416. 
140416. 

4534708. 
282453. 
422869. 

4534708. 
143441. 
566310. 

4534708. 
O. 

4534708. 
4641823. 

1 
46930. 
65431 .. 

0 .. 
4641823 .. 

-4963 .. 

6224013. 
2801 
1988 .. 

19224 
1434. 6162994 
1379.9 5561745 .. 
1373.3 13922. 
1375.2 4281 

O. 38284 
1329.3 4686 .. 
1326.6 3454. 

O. 5600029 .. 
1305 .. 2 5591282. 
1305.2 5039128 
1520.8 

SV 
o 021 
o 6343 
o 0200 
o 
1.0535 
o 0187 
o. 
3 2092 
0.0180 
o 0177 
o. 
5 3428 
0.0174 
0.0174 
9.0467 
0.0172 
O. 

1. 11 
0.0167 
O. 

37.0078 
0.0164 
O. 
o 0167 
O. 
0.0162 
O. 
O. 
o 
0 .. 
0.0171 
0 .. 
o 
o 0177 
o. 0 
1.4699 
O. 
0 .. 3210 
o 3834 
o 6196 
5.4716 

39 .. 7595 
O. 

.. 0881 
36 5003 

O. 
1.0253 
O. 
1.6450 

SF' 
O. 

552.001 
O. 
O. 

478. 
O. 
o 

393.660 
o 
o 
O. 

340.195 
O. 
1.014 

296.309 
o. 
O. 

264. 
O. 
O. 

197.975 
O. 
O. 
o 

160 
0 .. 
O. 
o 
O. 
o. 
o. 
O. 
o 
0 .. 

1458. 
0.780 
O. 
O. 

145 .. 752 
555 410 

0.779 
o 
O. 
0.703 
0 .. 
O. 

480.999 
O. 
O. 

F'V 
o. 
0.401 
7 200 
O. 

-0 
8.700 
o 
1.340 
7 700 
o 
O. 

769.600 
o 
o 
0 .. 209 
4.800 
o 

-0 128 
9.100 
o 
1 775 
.600 

0 .. 
0 .. 
0 .. 495 
O. 

O. 
O. 
0" 
0 .. 
o 
0 .. 
0 .. 

86.356 
18.949 

0 .. 
86.356 
70.896 
41 

4 .. 750 
0.655 
o. 
4.898 
0.682 
0 .. 

23 609 
O. 

17.733 

1 

TR 
-4963 0 

236.1 
O. 
O. 

140.0 
o 
O. 

408.4 
o 
o 
O. 

279 4 
O. 

174.5 
219. 

O. 
o. 

150.7 
o 
O. 

35 9 
o. 
O. 
o. 

-160. 
o. 
O. 
o 
0 .. 
o. 
o. 
O. 
O. 
o. 
O. 

.4 
104.9 

o 
o 

0.0 
1029.0 

O. 
370 5 

• 1 
O. 
O. 
O. 
O. 
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TL F' T H Q SV SF' F'V TR 
234 o. 141 8 4825774 3.1054 395. 8 685 781 -..;;, 

53 231.6 803.6 1426.0 101 3.1892 394.297 8 o. 
54 118.6 618.8 1337.8 4820554. • 3248 O • 4.719 o. 

121.6 622.2 1339.3 520408. • 2086 342.262 o . o. 
56 118.6 618.8 1337.8 4300146. 5.3248 340 385 0 O. 
57 1 .0 635.5 1352.3 1905 38.4006 o. 0.664 1106.1 
58 17.0 645.7 1357 2103. 38.7611 0 0 661 4990.3 
59 118.6 618 8 1337.8 4300146 .3249 0 4.719 o. 
60 64 6 526. 1295.9 140416. 8.9798 297.549 2.682 O. 
61 4 O. 1278.9 4159730. 8. 19 298.504 766 1063.0 
62 39. 422.4 1247.4 282453. 13.1955 266 231 1.726 O. 
63 39.9 0 1 6 3877277 12 6280 267 246 1 777 1079. 
64 11. 5 ,..,~"'!!' 

"'"'....;;.}~_i 8 1162.1 143441 35.4836 199.975 0 o. 
'0::::-
0'"" 11 7 0. 1142 7 3733837. 33.1151 201 097 0.594 1044.3 
66 16.6 633.0 1 1.1 9233. 39.1454 0 O. O. 
67 118. 343 1 1191 9 O. 3.7967 o. 0 O. 
68 2.1 480.0 1279.1 o. 2691 0 0·. o. 
69 5 0 654.1 1362 0 1 131. 7884 0 o. o. 
70 .0 654.1 1362.0 4497 131. 7884 0 O. O. 
71 O. 0 1458.8 0 O. 0 O. o. 
72 0 0 O. 770. O. O. O. O. 
73 O. 0 o. -6032. o. 0 o. O. 
75 0 o. 0 5595. O. O. O. O. 
76 O. O. 0 1025609. 0 O. O. o. 
-0 I , 1075.4 790 2 1379.9 0 6275 .477 41.399 0 
80 571.5 619 3 1305.2 o. o. O. 0 
81 16 6 633 0 1351. 1 o. 39 1454 0. o. 0 

0 o. o. 5039128. O. o. o. O. 
83 118.3 340 2 1190.1 300. 0 0 O. 0 

( 84 527.6 1003.1 1521. 2 1.6120 7.682 18 091 795.8 
\ 86 o. O. O. o. O. o. O. 

88 O. O. O. o. O. 0 O. 
90 148. 340.4 11. 0.0179 O. 0 O. 
91 139.2 232.3 200.9 0.0169 0.647 0 139.2 
95 1.8 121 6 179. 1039.326 3.599 539.1 
99 0 0 o. O. O. 0. 

100 O. O. 0 O. O. .0 
104 2733.9 1- 0.0212 1.028 o. 2733 .. 9 
106 4.9 o. 1088.9 71.2111 161 752 0 .. 263 O. 
107 5.0 0 1089.6 36101 70.3504 0 0.267 1118.8 
108 1 .. 8 121. 1039 .. 3 3610182. 195.1488 1 3.599 -6032 3 
109 o. 0 275 .. 0 2297907 o. o. 0 0 
111 118 340 4 311. 7 7116504 3.7797 0 -0.205 O. 
112 o. 0 .. 1434 .. 3 O. O. 0 .. 0 
113 0 .. 0 .. 0 .. 6144185. O. 0 0 115E 19 O. 
114 411.8 126 6 95 .. 6 14773. 0 0162 0.624 0 .. 411 8 , 
11 411..8 126. 95 6 8886. 0 0162 0 .. 624 O. 411.8 
116 411.8 126.6 95.6 0.0162 0 623 O. 411.8 
117 411.8 126 .. 95 13189 .. 0.0162 0.660 o. 411 8 
118 11 8 126.6 95.6 21372 0 .. 0162 0.660 O. 411.8 
119 411 8 126.6 95.6 20847. 0 0162 0 660 O. 411.8 
120 o. o. O. 4788. 0 .. o. o. 0 
1 O. O. 0 4641823. 0 O. 0 .. 0 
1 4.8 133 0 101..0 694461. 0.0163 O. .400 0 
1 534.8 818.1 1421..6 17946. 1. 0.628 O. 521 .. 0 

( 130 o. O. O. 254057 O. 0 .. 0 O. 
131 119 .. 3 619 1 .9 1 5 2952 1.019 0 119.3 
1 1: 19 -. ;:, 619.1 1337 .. 9 129800 • 5 .. 1.019 O. 119. 
133 0 o. 0 .. 253451. 0 o. o. O. 
201 0.1 O. 1521.2 o. o. 216.039 O. 0 .• 
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HEAT BALANCE 

VALVE POINT 3RD VL 05/15/87 POINT 07 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T151 
2400 PSIS 1000./ 1000. 2.300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * RATED CONDITIONS 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

775096. 
7864.3 

5477861. 

TURBINE THERMAL 

HIGH PRESS TB REHEAT TB 
IP TB 

THROTTLE COLD RHT INLET EXH 

2388.90 
1006.60 
1465.64 

1 5369 

507.00 
607.30 

1303 .. 04 

86 221 

467.60 
1003.98 
1 .41 

1.7465 
1.796 

106.10 
621 50 

1 • 1 
1.7619 

LP TB 
EXH 

3.513 
120.69 

1038 31 

93 757 

ABSCISSA PHPX/PT=0.2122 7074 VAN= 501.5 

THRU FLOW PERFORMANCE OF CONDENSING SECTION NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 17.40 
H ELEP 1038 31 1038.31 
H UEEP 1047 45 1047.45 
EFF ELEP 93.76 92.81 93.76 92.81 

UEEP 91.99 90.00 91.99 90.00 
VAN 501. 48 1.48 

* LOAD AND HEAT RATE AT POWER AND H2 PRESS FLOW AT 
PRESS. OF 2412 2 PSIA AND TEMP. OF 1000 F 

A07-1 
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T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1040.77 1040 77 
H UEEP 1049 89 1049.89 
EFF ELEP 93.28 93 28 92.05 
EFF UEEP 91.52 91.52 89. 
VAN 502.78 502.78 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 

( NO VEL HD DELTA PRESS AREA H FLG H SHL 

1 1689.80 O. O. 0 .6 O. 5432148. 1006.2 
4 962.48 .391 1. 11 951.80 847 5 4926550. 842 8 

RH 1 467 60 O. 0 O. O. 4483722. 800 0 
8 458.25 0 o. O. 350 .. O. 4490995. 817 .. 6 

11 208.21 o 722 1 11 205 .. 90 711 .. 2 791 .. 9 781 9 
1 106.10 O. O. O. 807 .. 6 o. 3841718. 1129.2 
1 58.58 0.239 1.18 57.89 1414.8 1090.5 3721658 1064 .. 9 
16 0.160 1 .. 30 .. 26 2021 4 1106 .. 9 3477102 .. 1083 .. 4 
18 10.46 o 049 1 .. 36 10 601 0 1092 .. 0 3353727. 1047 .. 6 
19 4.51 0.01 0.95 4.46 12096.0 1 1 3256836. 111 .. 8 
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TL PRESS TEMP ENTH FLOW 

E D W A T E R C Y L 

HEATER B 
4 FW IN 2669.20 467 90 451.40 5483310.6 CLOSED 
2 EXTR 943.10 .BO 1375.97 488974.9 TD = 1 6 
3 DRAIN 943 10 473.80 457. 488974.9 DC = 5.9 

HEATER 
7 FW IN 2669 20 385.90 363.19 5483310.6 CLOSED 
5 EXTR 495 90 606.20 1303.29 471082.7 1 7 

DRAIN 495.90 393.70 368.61 960057 6 DC 7.8 
ENTRY 943.10 473 80 457.37 488974.9 

HEATER 6 
10 FW IN 2754.40 336.30 311.83 10. 

8 EXTR 204.40 802 90 1426.81 206598.3 -2. 
9 DRAIN 204.40 343.10 314~64 1166655.9 = 6.8 
6 ENTRY 495.90 .70 368 61 960057 6 

PUMP 
11 FW IN 0 o. 0 5430703.8 
86 SEAL NJ 0 O. O. 117579. 
30 SEAL RET O. O. o. 64973 0 
"'!!'".., 
• _,.,G LEAKAGE O • O. O. 0 

( 
24 EXTR 1500.00 263.68 235.47 0 
35 FW OUT 2754 40 336 30 311.83 5483310.6 

HEATER 5 
1 FW IN 114 .. 80 289.30 258 82 4016291 1 OPEN 
1 EXTR 1 1.30 1339.83 248542.4 STO = 514.9 

111 DRAIN 105.80 332.00 .89 6403041 8 SC = -0 .. 1 
109 ENTRY O. 0 .. 265. 138993.9 

HEATER 4 
17 FW IN 160.10 258.20 227 18 4016291 8 CLOSED 
15 EXTR 56 .. 85 518.00 1 30 120060. TD -0.1 
16 DRAIN 56.85 262.30 231.14 120060 DC = 4.1 

HEATER 3 
20 FW N 160.10 191 30 159.69 4016291. 8 CLOSED 
18 EXTR 34.09 416.70 1245. 244555.9 TD -0 5 
19 DRAIN 34.09 199 80 167.94 364616.1 8 
16 ENTRY 56 85 262 30 231.14 120060.2 

HEATER 2 
23 FW IN 160.10 156.30 124.63 4016291. 8 CLOSED 
21 EXTR 9.93 237 10 1164.14 1 0 TD 1.6 
22 DRAIN 9.93 163.30 131. 27 487991.1 DC 7.0 
19 ENTRY 34.09 199.80 167 94 364616.1 
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TL PRESS TEMP ENTH FLOW 

" STM SEAL RES 
88 FLOW TO O. 0 o. 2751 8 CALCULATED 
70 TDV 4.50 653.00 1361 46 2751.8 TO HEATER 
68 TDV 08 480.00 1 .07 o. TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW o. 

HEATER 1 
26 FW IN 204 40 127 60 96.07 4016291.8 CLOSED 

EXTR 4 40 0 1090.98 96890.9 TD 0.6 
1 DRA N 4.40 132 10 100.06 587633.8 DC 4.5 
22 ENTRY 9.93 163.30 131 27 487991 1 
70 ENTRY 4 50 653.00 1 1.46 2751.8 

PUMP 
""!""'!!' FW IN o. O. O • 4133871.6 • -J-:-' 

87 LEAKAGE O. O. 0 0 
27 FW OUT o. O. O. 4133871.6 

FW TO BOILER 

1 FW IN 2669.20 .10 533 32 5483310.6 5+L = -5449 

/- T U RBI N X PAN I 0 N 
( 
\ 

MAIN STEAM LINE 
71 EXIT O. o. 1465.64 0 
36 THROTTLE 2388 90 1006.60 1 64 5477861.3 

VALVE STEM LKG 

SQRT P/V = 85 690 
37 LO NO 1 467 80 896 16 1465.64 2622.9 C 757 

P/V 16.701 
LO NO o. 0 .. 0 .. 2154 .. 9 C 129 .. 028 

EXP TO STG 1 
40 SHELL 1689 80 91 1430 .. .. 4 

112 EXTR o. o. 1430 35 40935.1 

PACKING NO 2 

SQRT P/V .l15E 19 
42 LO NO 1 110 28 676 00 1367.00 12268.1 C = o 000 

SQRT P/V .268 
43 LO NO 2 16.83 674 80 1371 3751.4 C 1020. 12 

SQRT P/V o 648 
100 LO NO 3 0 0 0 603 7 C 1847.487 
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TL TEMP ENTH FLOW 

EXF' TO STG 4 
\ 41 SHELL 962. 0 1376.74 4926550. 

79 EXTR 951. 80 774.80 1376 74 488974.9 

PACKING NO 1 

SORT P/V = 20.980 
46 LO NO 1 109 14 595.80 1 .88 4430.5 C = 382.760 

SQRT P/V 4.390 
47 LO NO 16.76 575.70 1323.40 2996.2 C 820.036 

P/V 0.676 
100 LO NO 0 0 o. 603.7 C = 1 .487 

EXPAND TO EXHAUST 
49 EXH 507.00 607.30 1303.04 182.0 
80 EXTR 507.00 607.30 1303.04 471082 7 
50 TO RHT 507.00 607.30 1303 04 4481099 3 

1 
BEFORE LO o 08 O. 1523 62 0 

37 ENTRY 
84 AFTER LO 467.60 1004.30 1523.58 PCTDP 7 771 

EXPAND TO 
51 ENTRY 458.25 1003.47 41 4490995.1 

1 ENTRY 464.54 804 90 1416.98 

EXP TO STG 11 
SHELL 208.21 o. 1418.38 4284396.8 

53 EXTR .90 804.70 1427.67 206598.3 

PAct<ING NO 3 

SORT P/V 4. 13 
57 LO NO 1 16.75 633.50 1351.31 1769 .. 3 C = 1151.765 

P/V 0 657 
LO NO 16.75 645.50 1357.13 1 4690 

P/V = 0.654 
100 LO NO "T 

oj o. o. O. 603 .. 7 C = 1847.487 

SQRT P/V O. 
100 LO NO 4 0 O. 0 603.7 C 1847.487 

( 
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I 

\ 

( 

56 EXH 
55 EXTR 

ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 TB EXH 
76 ENTRY 

122 DRAIN 

MEASURED LOAD 
SHAFT 1 KW 

PRESS 

106.10 
108.70 

106 10 

58.58 
89 

72 
.26 

10 46 
10 32 

4 1 
4.46 

1. 
o. 

o. 

TEMP 

621.50 
80 

621. 50 

o. 
530.00 

o. 
425.50 

0 
242.40 

0 
o. 

TEMP 

1339 91 
1 1.40 

1339.91 

1281. 71 
1298 09 

1237.13 
1249. 

1144.75 
1166.52 

1092.19 
1090.98 

ENTH 

120.69 1047.4478 
0.. o. 
o 0 

775096.0 
786079.0 

PF 
FL 

1.000 
o 

FLOW 

EXPAND TO EXHAUST 
3841718.3 
437826.6 

EXPAND TO 
3841718.3 

EXP TO STG 
3721658 0 

120060.2 

BOWL 

15 

EXP TO STG 16 
3477102.2 

9 

EXP TO STG 18 
3353727.2 

123375.0 

EXP TO STG 19 
3256836.3 

96890.9 

FLOW 

CONDENSER 
SHAFT 1 

3256836.3 LEVL -6234.9 
870800 

4133871.4 

SHAFT 

H2 = 62.00 
GL 6630.0 

1 

1 
1 
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HEAT BALANCE 

P E R F 0 R M A N C E 

\ TRUNKLINE OUTPUT 

TL P T H Q SV" SP PV TR 
1 2669. 539.1 533.3 5483311 0.0209 o. o. -5449 3 

943.1 .8 1376.0 488975. 0 7113 537 1 -1. 579 235 3 
"< 
'J 943.1 .8 457.4 488975. 0.0198 O. 5.900 0 
4 2669.2 467.9 451.4 5483311. o. 0 0 O. 

495.9 606 2 1303.3 471083. 1.1784 466 161 1 739 140 0 
6 495 9 393. 368.6 960058 0 0185 O. .800 O. 
7 2669.2 385.9 5483311 0 O. O. O. 
8 204.4 802.9 1426.8 206598 3 .. 6195 383.632 .268 419.3 
9 204.4 343.1 314.6 1166656 0.0179 O. 6.800 O. 

10 2754.4 ~336P1 311 8 5483311 0.0176 O. O. O. 
11 O. O. O. 5430704. 0 O. o. O. 
12 105.8 621.3 1339.8 248542 .9950 1.926 14 900 289.4 
13 114.8 289.3 258.8 4016291- 0.0173 O. O. O. 
14 160.1 289. 258.9 4016292. 0 .. 0173 1.014 O. 160.1 
15 56.8 18.0 1292. 120060. 10 1238 289.208 -0.092 228 .. 8 
16 56.8 262.3 231.1 1 0.0171 O. 4 100 O. 
17 160.1 258.2 227.2 4016292. O. O. 0 .. O. 
18 34 1 416 1245.3 244556. 15.1464 257 738 -0 462 1 0 
19 34 1 199.8 167. 364616. 0 0166 O. 8.500 o. 
20 160.1 191 "< 

'-' 159 7 4016292 0 o. O. O. 
21 9.9 237.1 1164 1 1 41.4392 1 869 1 569 . 44.2 

I 
9 9 163 3 131 3 487991. 0.0164 O. 7 000 0 

\ 160.1 156. 4016292. O. O. O. O. 
24 1500.0 7 0 0 0170 o. 0 . o. 
25 4.4 O. 1091.0 96891 O. 1 .876 0 576 156.9 
26 204.4 127 6 96 1 4016292. 0.01 0 0 O. 
27 O. 0 O. 4133872. o. O. 0 0 
28 O. O. O. 19570. 0 O. O. 0 
29 O. O. 0 45403 o. O. O. O. 
3Cl o. O. O. 64973 0 0 O. 0 
31 2759 6 304.0 278.8 O. 0.0 O. O. 0 .. 
~~ _$_' O. O. 0 4133872. O. 0 .. O. 0 

0 O. O. -5449 0 O. O. 0 .. 
2754.4 11 8 5483311 0 .. 0176 O. O. 0 .. 

36 2388.9 1006 .. 6 1465.6 1 0 3253 1465 639 85.690 O. 
37 467.8 896 2 1465.6 2623. 1.6771 0.780 16.701 55 .. 8 
38 O. 0 0 2155 O. O. O. 129.0 
39 2388.9 0 1465 6 5473083. 0 3253 o. 85.690 O. 
40 1689 8 913.6 1430.3 5432148. 0.4348 143.743 62.337 O. 
41 962 5 0" 1376.7 4926550 0.6978 540.499 37 .. 138 842 8 

110 3 676.0 1367 0 12268. 6 0554 0.779 4. 0 .. 0 
43 16 8 674. 1 1.4 1 40 .. 0738 0 .. 0.648 1020. 
45 0 O. O. 0 O. O. O. 
46 109.1 595.8 1326. 4430. .6634 0.703 4.390 382.8 
47 16.8 575.7 1323.4 2996. 36.6972 O. 0 676 820.0 
48 O. 0 0 496021 O. O. O. O. 
49 507.0 607.3 1303.0 4952182. 1.1 1 468 444 20.980 0 .. 
50 507.0 607.3 1303.0 4481099. O. 0". 0 O. 
51 458 1003. 1523.4 1 O. 1 O. 
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TL P T H Q SV SP PV TR 
52 208.2 o. 1418.4 4284:397 .. 3 5076 385 589 7.705 781.9 
53 205.9 804 7 1427.7 206598. 3.5982 7.565 o. 
54 106.1 621.5 1339.9 4279545. .. 9789 o . 4. 13 O. 

f 108 7 624.8 1341.4 437827 .8526 333.911 O. O. 
I iI:"' 106 .. 1 621 5 1339.9 3841718 .. 5. 332.133 O. O. ..Jc 

57 16.8 '--:r~ C' O~_'~_!II. ".J 1351 3 1769. 38.7886 O. 0 657 11 1 8 
58 16.8 645. 1357.1 1875. 39.2178 O. 0.654 4690.9 

106.1 621. 1 .9 3841718 .. 9790 O • 4 213 0 
60 57. 530.0 1298.1 120060 10.0674 290 382 2 398 0 
61 58.6 0 1281 7 3721658. 9.6006 291. 16 2.470 1064.9 
62 -",. -.,::."J •. ,) 425 5 1249 4 244556. 14 7921 259.722 1.544 O. 
63 35.7 O. 1237.1 3477102 .. 14 1723 260.771 1.588 1083.4 
64 10. 242.4 1166. 1 40 1673 194.702 0.507 o. 
65 10.5 0 1144.8 3353727 36.9690 1 .81 0.532 1047.6 
66 16.5 626.5 1347.9 9795 39 2425 o. O. O. 
67 105.8 334.7 1189.8 o. 4.2198 O. O. O. 
68 2.1 480 0 1279 1 0 268 7139 O. 0 0 
69 4. • 0 1361 • 631- 147.1380 O. O. 0 
70 4. 653.0 1361 .. 1 .. 1 O. O. O. 
71 0 O. 1465 6 O. O. O. O. O. 
72 O. 0 0 515. o. O. O. O. 
73 o. o. o. -6235 0 0 O. 0 

0 o. o. 6173 0 0 O. 0 
76 O. O. O. 870800. O. O. 0 0 
79 951.8 774.8 1376 7 488975. 538.621 36.724 O. 
80 507.0 607. 1303.0 471083 0 0 0 
81 16. 626. 1347.9 0 0 O. O. 
82 O. O. O. 4481099. 0 .. 0 .. 0 0 
83 105.8 331.9 1188 .. 2 271. 0 .. 0 O. O. 
84 467.6 1004.3 1523 6 4483722 1.8255 7 771 16.005 800.0 
86 O. O. O. 117580 .. O. 0 O. O. 
88 O. 0 .. 0 2752. 0 0 .. O. O. 
90 135 8 332.0 303.0 0 0 0178 O. O. 0 
91 130. 206.1 972338 .. 0 .. 0169 0.647 O. 130.8 
95 1.7 1038 .. 3 3256836. 184 9225 1047.448 1 
99 O. O. 6641 .. 0 .. O. O. O. 

100 O. 0 604. 0 0 .. 0 .. 1847.5 
104 2669. 1 3 5491047 1 028 0 .. 2669.2 
106 4 .. 5 0 .. 1091 .. 0 96891 157 .. 485 0.238 O. 
107 4. 0 1092.2 3256836 .. 77 .. 9511 o. 0 240 1119 8 
108 1 7 120 7 1047 .. 4 3256836 .. 199 .. 6378 1047.448 3.513 -6234 .. 9 
109 O. O. 265.3 2138994 0 O. O. O. 
111 105.8 332.0 302.9 6403042 4.2011 O. -0 .. 074 O. 
11 0 O. 1430 .. 40935. O. O. 0 .. 0 
113 0 o. o. 541 0 0 .. 0.11 19 O. 
114 438.5 126.4 95 .. 5 14848 .. 0.0162 0 .. 624 0 438 
115 438.5 126.4 95 5 14282. 0 .. 0162 0 624 O. 438. 
116 126.4 95 .. 5 27472" 0 0162 0.623 o. 438 5 
11 126. 15749. 0.0162 O. 0 .. 438.5 
118 126.4 95.5 22286. 0.0162 0 .. 660 0 .. 438 .. 5 
119 438.5 126 .. 4 95 5 22944. 0 0162 0 660 O. 438. 
120 O. O. O. 4778 0 O. O. O. 
1 O. 0 .. 0 41 1. 0 .. O. O. O. 
123 4.4 132.1 100.1 587634 0 0163 0 .. 4 .. 500 0 .. 
125 464.5 804 9 1417 0 7273. 1 .. 5616 0 .. 628 O. 462.0 
130 0 0 .. O. 205983. O. 0 0 0 
131 106.9 621 2 1339.7 101833. 5 .. 9318 1 .. 018 o. 106.9 
132 107.1 620 9 1339. 104150. .9188 1.019 0 .. 107.1 
133 O. 0 O. 0 O. 0 .. O. 
201 0 1 O. 1523.6 O. O. 220.576 0 O. 
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TEST CYCLE HEAl 

VALVE POINT VWO-OP 05/15/E 
INTERMOUNTAIN PWR PROJECT 

820000. KW TC6F-30 r1 1 
2400. IG 1000.1 100e 3 

CALCULATED USING ASME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCI 

COMBINED TURBINE-CYCLE PERFORMANCE 

CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

898356 
7772 3 

6496919. 

898356 
7772.3 

6281950. 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 

COLD RHT 

2477.14 590 03 
988 20 612.10 

1450 1299 .. 07 
1 .. 5228 

87 .. 790 

REHEAT TB 
IP TB 

INLET EXH 

544.47 122.65 
995 81 612.80 

1516 74 1334 .. 47 
1 .. 7255 1. 7411 

1 .. 714 

LP TB 
EXH 

3.195 
117.29 

1020 .. 74 

93 .. 902 

PHPX/PT=0 .. 2382 P1STSTG/PT=0.8045 VAN= 616. 

THRU FLOW PERFORMANCE OF CONDENSING SECTION NO 1 

TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 528.21 94 
H ELEP 1020 74 1020.74 
H UEEP 1028 .. 10 1 .10 
EFF 93 90 93 11 93.90 93.11 
EFF UEEP 92.51 90.93 92 .. 51 90.93 
VAN 616.52 1 .52 

* RATE AT POWER FACTOR H2 PRESS. FLOW AT 
PRESS. OF 2412.2 PSIA AND . OF 1000 F .. 
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TEST CYCLE HEAT 

VALVE POINT VWO-OP 05/15/87 TEST POINT 08 
NTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 N LSB TURBINE ··NO 270T151 
2400. PSIS 1000.1 1000. F 300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

COMBINED TURBINE-CYCLE 

TEST CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

898356. 
7772.3 

6496919 

898356. 
7772.3 

6281950 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 

THROTTLE 

.14 
988 20 

1450.32 
1.5228 

COLD RHT 

.03 
612.10 

1299.07 

87 .. 790 

PHPX/PT=0.2382 P1 

REHEAT TB 
IP TB 

INLET EXH 
LP TB 

EXH 

544.47 
.81 

122 65 3.195 

1 16.74 
1 .. 7255 

91 .. 714 

.8045 

612.80 117 29 
1334.47 1020.74 

1. 7411 
93 902 

VAN= 616 

THRU FLOW PERFORMANCE OF CONDENSING ON SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 528.21 336 94 
H ELEP 1020.74 1020.74 
H UEEP 1028.10 1028.10 
EFF ELEP 93.90 93.11 93.90 93.11 
EFF UEEP 92 1 90 93 92.51 90.93 
VAN 616 52 616.52 

* LOAD AND HEAT RATE AT POWER FACTOR H2 PRESS. AT 
RATED THROTTLE PRESS. OF 2412.2 PSIA AND TEMP. OF 1000 F. 
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T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1023.00 1023.00 
H UEEP 1030 39 1030 39 

48 92 44 93 48 92 44 
EFF UEEP 92 07 90 92.07 90 25 
VAN 618.01 61 .01 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
NO PRESS VEL HD DELTA P PRESS AREA H FLG H 

1 1992.87 O. O. O. 86.6 O. 6438694. 1007 5 
4 1124.35 4.554 1 28 1110 00 157.4 850.9 5801024. 845.5 

RH 1 544.47 O. o. 0 350 2 O. 5249181 800 5 
o. o. O. 350.2 o. 5262602. 818.8 

11 242.73 0.849 1.12 240.01 11.2 .4 19764. 782.2 
15 122.65 o. 0 .. O. 807 .. 6 O. 4463988. 1128 .. 8 
15 67 0 1 1 33 66 .. 73 1414. 1 .7 4315958. 1063.6 
16 41.18 0.202 1.42 40.59 2021.4 1104.1 4019545 1080 1 
18 1 .09 0.064 1. 11.91 6018.0 1071.1 3865914. 1044.7 
19 .14 0.028 1 57 .06 1 0 11 1 3724659. 1123.2 

( 
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TL TEMP ENTH FLOW 

F E E D W A T E R C Y C L E 

HEATER 8 
4 FW IN 2830.00 481.70 466.84 6502076.0 CLOSED 
2 EXTR 1098.85 779.40 1371.87 614860.0 TD l-

DRAIN 1098.85 489.30 475.24 614860 0 DC 7.6 

HEATER 7 
7 FW IN .00 397.50 .61 6502076 0 

EXTR 577 10 610.90 1299.40 585006.7 0.3 
6 DRAIN 577.10 406 70 382.70 1199866.7 = 9. 
":1" 
"-' ENTRY 1098. 489.30 475 24 614860.0 

HEATER 6 
10 FW IN 301 .10 348.50 324.83 6502076.0 CLOSED 

8 EXTR 238.20 796.30 1 1.99 242838.4 TD -0 8 
9 DRAIN 238.20 356.50 328.75 1442705 1 DC 8 0 
6 ENTRY 577 10 406.70 382.70 1199866.7 

PUMP 
11 FW IN o. o. o. 6460944.9 
86 SEAL INJ O. 0 O. 106069 .. 8 
30 RET 0 0 .. 0 .. 64938.7 
32 LEAKAGE O. 0 O. 0 
24 EXTR 1500.00 294.46 266.73 o. 

FW OUT 3013.10 348.50 324.83 6502076.0 

HEATER 5 
13 FW IN 131 80 298.00 267 78 .4 OPEN 
1 EXTR 1 35 613.70 1334 95 291668.6 STO -1024 8 

111 DRAIN 1 m35 342 70 314.09 735597-3.9 SC = 0.0 
109 ENTRY 0 o. 280 50 2337734.2 

HEATER 4 
17 FW IN 167 90 265.90 235 .. 03 8 CLOSED 
1 EXTR 65.46 510 30 1287.74 148029.7 TD 0 4 
1 DRAIN 65.46 271.00 240 .. 02 148029 .. 7 DC .1 

HEATER 3 
20 FW IN 167.90 197.70 166.13 4725859. 
18 EXTR 39.21 409 70 1241 24 296412.4 0.1 
19 DRAIN 39. 1 207 00 175.19 444442 1 9.3 
16 ENTRY 65.46 271.00 240.02 148029.7 

HEATER 
23 FW IN 167 90 160.90 129 4725859 8 
21 EXTR 11.40 228 90 1159.77 153631.6 TD 1 8 

DRAIN 1.40 168.70 136 68 598073.7 DC .8 
19 ENTRY 39.21 207.00 1 .19 444442.1 

\ 

1 



TL PRESS TEMP ENTH FLOW 

\ STM SEAL 
FLOW TO o. o. O. 8020.4 CALCULATED 

70 TDV .14 644.60 1357 36 8020.4 TO HEATER 
68 TDV 1.88 480.00 1279.08 o. TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW 0 

HEATER 1 
26 FW IN .40 124.20 92.74 4725859. CLOSED 
25 EXTR 4 91 o. 1086. 141255.1 TD 0 6 

123 DRAIN 4.91 130 40 98. 747349 1 DC 6.2 
22 ENTRY 11.40 168.70 68 598073.7 
70 ENTRY 5.14 644 .. 60 1357.36 8020 4 

PUMP 
"T"':.! 
• -'~...I FW IN o. O. o . 4831929 .. 6 
87 LEAI<A6E o. 0 o. 0 

FW OUT o. o. o. 4831 .6 

FW TO BOILER 

1 FW IN 2830.00 554 .. 30 551.63 6502076.0 S+L = 157 

T U R B I N X P A N S I 0 N 

STEAM LINE 
71 EXIT o. O. 1450.32 0" 
36 THROTTLE 2477.14 988.20 1450 6496919.1 

VALVE STEM LKG 

SQRT P/V = 89.971 
37 LO NO 1 544 67 872. 1450. 1 C = 55 .. 065 

SQRT F'/V 19 687 
38 LO .NO O. o. o. 2090 .. 7 C 106.1 

EXP TO STG 1 
40 SHELL 1 87 926 23 1426 61 6438693.9 

112 EXTR O. O. 1426 .. 61 53270 9 

PACKING NO 2 

SQRT P/V .. 1 19 
42 LO NO 1 127.70 677.50 1366.82 14646 0 C 0.000 

SQRT P/V = 4.943 
43 LO NO ..... ..:::. 1 .18 668.60 1368.34 7530.7 C 1651 600 

SQRT P/V = 0.663 
100 LO NO 3 o. o. o. 633 .. 6 C = 1907 .. 083 
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TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 
"- 41 SHELL 1124. o. 1372.55 5801023.6 

79 EXTR 1110.00 781.40 1372. 614860.0 

PACKING NO 1 

SQRT P/V ::: 24.537 
46 LO NO 1 126.30 592.10 1323.82 5338.4 C ::: 389.192 

SQRT P/V .097 
47 LO NO 2 17.02 571.70 1321 46 3577. C 826.231 

SQRT P/V 0.688 
100 LO NO 3 O. O. O. 633 6 C 1907 083 

EXPAND TO EXHAUST 
49 EXH 590 03 61 10 1299 07 5831324.1 
80 EXTR 590.03 612.10 1299 07 585006. 
50 TO RHT 590.03 612.10 1299.07 5246317.4 

REHEATER 1 
BEFORE LO 0.08 O. 1 17.05 O. 

"':!'7 
,_1 I EI'.ITRY 
84 AFTER LO 544.47 996.30 1517 01 180.9 PCTDP 

\ EXPAND TO BOWL 
1 ENTRY 58 995.21 1 16.74 5262601 9 

1 ENTRY 802.90 1412.61 13420.9 

EXP TO STG 11 
SHELL 242.73 O. 5019763.5 
EXTR 240 01 797 50 242838.4 

PACt(ING NO 3 

SQRT P/V = 4.897 
57 LO NO 1 17.00 632.10 1350 61 2280.0 C ::: 1165.281 

SQRT P/V 0.667 
58 LO NO 2 17.00 641.50 1355.17 2158.7 C 133 .. 372 

SQRT P/V 0.665 
100 LO NO O. o. O. 6 1907.083 

SQRT P/V O. 
100 LO NO 4 O. 0 0 633.6 C 1907.083 
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TL PRESS TEMP 

1 61 . 80 
55 EXTR 1 616.40 

61 SHELL 
60 EXTR 

0·'::, SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 TEl EXH 
76 ENTRY 

1"'''' -- DRAIN 

t-iEASURED LOAD 
SHAFT 1 KW 

67 63 
66.73 

41.18 
40. 

12.09 
11 91 

5 14 
5 06 

PRESS 

1. 
O. 

O. 

61 80 

O. 
520.50 

O. 
416.80 

o. 
220.70 

O. 
0 

TEMP 

117 
O. 
O. 

898356.0 
910504. 

ENTH 

1334.47 
1336.09 

1334.47 

1275.97 
1292 66 

1 1.68 
1244. 

1140.38 
1155.69 

1086 76 
1086.23 

ENTH 

1028.1024 
O. 
O. 

PF = 1.000 
FL .0 

FLOW 

EXPAND TO EXHAUST 
4463987 • 
550070.1 

4463987. 

4315957.8 
148029.7 

EXPAND TO ElOWL 

EXP TO STG 1 

. EXP TO STS 
4019545.4 

16 

296412.4 

EXP TO STG 8 
3865913.8 

153631. 6 

EXP TO STS 19 
3724658 8 

141255.1 

FLOW 

3724658.8 
1102826.2 
4831930.2 

H2 
SL 

CONDENSER 
SHAFT 1 

LEVL -4445 2 

GENERATOR 1 
SHAFT 1 

63 00 
7795. 

1 
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TEST CYCLE HEAT 

P R 0 R M A N 

TRUNI<LINE OUTPUT 

TL P T H G! SV SP PV TR 
1 2830.0 6 6502076 0.0213 o. O. -5156 9 
2 1098.9 779.4 1371. 9 614860. 0.6049 556.147 1.847 .3 
"7 1098.9 489.3 475.2 614860. 0.0201 0 7.600 O. "j 

4 2830.0 481.7 466.8 6502076. O. O. 0 O. 
1 610.9 1299 4 585007. 1 0029 482.036 O. 128. . ... 

6 577 1 406.7 7 1199867. 0.0187 o. 9.200 O. 
7 2830.0 397. 375 6 0 O. O. O. 
8 238.2 796.3 1422.0 3 0800 396 736 -0.764 399.6 
9 .2 356.5 328 7 1442705. 0.0181 0 8.000 o. 

10 301 1 348. 324.8 6502076. 0.0177 O. O. 0 
11 O. O. O. 6460945. O. O. O. O. 
12 122.4 613.7 1334.9 291669. .1327 342 726 1024.800 271.0 
13 131.8 298.0 267.8 4725859. 0.01 O. O. 0 .. 
14 167.9 298.0 267 8 4725860. 0.0174 1.014 O. 167. 
15 65. 510.3 1287.7 148030. 8.7032 298.447 0.447 1.9 
16 65.5 271 0 240.0 148030. 0.0172 O. 5.100 O. 
17 167.9 265 9 235.0 4725860. O. O. O. O. 
18 39 409.7 1241. 2 296412. 13.0355 266 047 0.147 143.7 
19 39. 207.0 175.2 444442. 0.0167 O. 9.300 0 
20 167.9 197.7 166.1 4725860. O • O. 0 O. 
....,A 
.m:....1. 11.4 228.9 1159.8 153632111 199 469 1 769 29.4 
22 11.4 168.7 136.7 598074. 0.0164 O. 7 800 0 
~- 167.9 160 9 129.3 4725860. O. 0 O. O. L~.J -

24 1500.0 294. 266 7 o. 0.0173 0 0 O. 
25 4.9 O. 1086.2 141 O. 161 469 0 569 161.5 
26 228.4 124 2 92 7 4725860. 0.0162 O. 0 O. 
-.-..::..1 O. O. O. 4831930. O • O. O. 0 
28 o. O. O. 19289. 0 O. O. 0 
29 0 O. 0 45650 0 0 0 O. 
30 0 O. 0 64939. O. 0 0 O. 

1 3027.8 299 1 274.4 o. 0.0172 O. O. 0 
o. o. 0 4831930 O. O. 0 O. 

34 O. 0 O. -5157. 0 0 O. O. 
-IC'" .;:.,;...J 3013.1 348. 0 0177 o. o. O. 
36 2477.1 988 2 0.3060 1450 316 89.971 0 
37 544 7 872.9 2864. 1.4053 0.780 19 687 55.1 

o. O. 1. O. 0 0 106.2 
39 2477.1 o. 1450.3 6491965. 0.3060 0 .. 89.971 0 
40 1992.9 .., .... 1426.6 6438694. 0.3659 143.990 73.796 O. 
41 1124.3 O. 1372.5 5801024. o. 17 559.348 43.590 845.5 
42 127 7 677.5 1366.8 14646. 5 .. 2260 0.779 4 943 0.0 
43 1 668.6 1368.3 7531. 39.0396 O. 0.663 1 1.6 
45 o. O. O. 39850 .. o. O. O. O. 
46 126.3 592.1 1323.8 4.8621 0.703 5.097 389.2 
47 1 .0 571 7 1321 5 3578. 35.9940 o. 0.688 826 2 
48 o. O. O. 0 0 O. O. 
49 590.0 612.1 1299.1 5831324 0 9800 484.404 24.537 _ O. 

( 50 590 0 612 1 1299.1 5246317. o. o. 0 O. 
51 .6 995. 1516. 1.5846 O. 1 O. 
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TL P T H Q SV SP PV TR 
52 242.7 O. 1412.5 5019764. 2 9807 398.783 9.024 782.2 

240.0 797. 1422.5 242838 3.0594 397.396 8. o. 
54 1 .6 61 .8 1334. 5014058. .1153 0 4.897 O. 

1 .8 616.4 1336 .. 1 550070. 5.0048 344.800 O. O. 
."., 
'-'0 122.6 l2.8 1334.5 4463988. 5.11 342.911 o. O • 

\ 57 17.0 632.1 1350 6 2280. 38.1675 O. 0.667 1165.3 
58 17 () 641.5 1355.2 2159 38.4989 O. 0.665 1 .4 

1 6 612.8 1334. 4463988 5 1154 O. 4.897 O. 
60 66 1292.7 148030. 8.6300 299 726 2.781 O. 
61 67.6 () 1276.0 4315958. 8. 11 300.687 2 868 1063.6 
62 40.6 416.8 1244.5 296412. 12.6951 268 135 1. O. 
63 41 2 () 1231. 7 4019545. 269.138 1.841 1080.1 
64 11.9 220 7 11 .7 1 201 590 0.595 O. 
LC" i • 1 O. 1140.4 3865914 • 202.714 0 615 l044.7 • ....!'-' ... 
66 16.6 1347. 961 · O. O. O. ,..,. 
01 109.9 345.6 1195.2 O. 4.1244 0 O. O. 
68 1 9 480.0 1279.1 0 297 6007 0 O. O. 
69 • 1 644.6 1357.4 1863. 127 8890 0 O. O. 
70 5.1 644.6 1357 4 8020. l27.8890 0 O. O. 
"7" O. O. 1450 - O. O. O. 0 0 f .l .. .:;, 

72 O. 0 O. -1025. O. O. O. O. 
O. O. O. O. 0 O. O. 

75 O. O. O. 581 · 0 O. O. O. 
76 O. O. O. 1102826 O. O. O. O. 
79 1110.0 781.4 1372.5 614860 0 5995 557 401 43.031 O. 
80 590.0 61 • 1 1 • 1 585007 0 0 o. O. 
81 12 4 625 7 1347.8 0 52 0502 O. O. O. 
82 ,.0. 0 0 5246317. O. O. O. O. 
83 122 4 342.7 1190.7 313. 0 O. 0 O. 
84 544. 996 1517.0 5249181. 1.5528 7. 18.725 800 5 
86 0 O. O. 106070 0 0 O. O. 
88 o. o. o. 8020 O. 0 o. O. 
90 152.3 342.7 314 1 O. 0 0179 0 O. O. 
91 141. 7 234.1 202 7 895029. 0.0169 0.647 0 141 7 

1.6 117.3 1020 7 · 198.7881 1028.102 3.195 616 
99 O. O. O. 6971. O. O. 0 O. 

100 O. O. o. 634. O. O. O. 1907.1 
104 2830.0 554 3 1 6 0.0213 1.028 0 2830.0 
106 5.1 0 1086 69 .. 4398 162.741 0 270 0 
107 • 1 0" 1086.8 68 o. 0.274 1123. 
108 1.6 117.3 1028.1 3724659 .. 218 .. 2728 1028 .. 102 3 .. 195 -4445.2 
109 O. 0 .. 280.5 2337734 o. O. O. O. 
111 1?'" -.:.. 4 342.7 314 1 7355974 0.0179 0 .. 0.026 O. 
112 0 0 1 6 53271 0 0 0 O. 
113 O. 0 O. 6415884. O. o. 0.11 9 O. 
114 400.4 123.1 92.1 14671. 0 0162 0 624 O. 400.4 
11 400.4 123 .. 1 92.1 13570. 0,,0162 0.624 o. 400.4 
116 400.4 1 " 1 92.1 0 01 0 0 .. 400.4 
117 400 4 123 .. 1 92.1 11145. 0.0162 0.660 0" 400.4 
118 400 4 123 .. 1 92.1 20090. 0 0162 0.660 O. 400.4 
119 400.4 123 .. 1 92.1 18617. 0.0162 0 660 O. 400 4 
120 O. 0 .. O. 4954. O. O. 0 0 
122 O. 0" O. 4831930 O. O. O. O. 
123 4.9 130.4 98.4 747349. 0 0162 o. 6.200 O. 
125 545 1 802.9 141 .6 13421. 1 3196 0.628 O. 537 8 
130 O. O. 0 .. 278386. O. O. O. O. 
131 123.2 613 3 1334 7 134133 5.0959 1.019 O. 1 
132 123.1 613 1 1334.6 144253. 5 1 020 O. 1 
133 0 O. o. O. O. O. 
201 0 1 O. 1 17.0 o. o. 217.978 O. 
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TEST HEAT BALANCE 

VALVE POINT 2ND VL 05/16/87 POINT 09 
NTERMOUNTAIN PWR PROJECT UNI #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T151 
2400. PSIS 1000./ 1000. F 300 IN HG ABS 

CALCULATED USING AS ME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDI IONS * CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

599736. 
7756.9 

3978528. 

599283. 
7762.8 

4035857. 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 

THROTTLE 

.30 
1008 80 
1466.95 

1 5376 

COLD RHT 

378.40 
565 .. 50 

1288 .. 98 

581 

PHPX/PT=0.1581 

IP TS 
INLET EXH 

TS 
LP TB 

EXH 

348.70 .. 47 2.063 
1000.99 622.10 102.18 

.28 1341.89 1028.46 
1 7795 1.7951 

91 669 93 692 

P1STSTG/PT=0 VAN= 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 530.27 338.09 
H ELEP 1028.46 1 .46 
H 1035.99 1035.99 
EFF ELEP 93.69 92.71 93.69 92.71 
EFF UEEP 92.27 90 48 90.48 
VAN 1 .48 613.48 

* LOAD AND HEAT RATE AT RATED POWER AND • FLOW AT 
PRESS. OF 2412.2 PSIA AND TEMP. OF 1000 F. 

A09-1 
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.. 
T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1030.38 1030 38 
H UEEP 1037.94 1037.94 
EFF ELEP 93.33 92.14 -:r-:r 

1II!~:IIw 92 14 
EFF UEEP 91 90 89.90 91.90 89.90 
VAN 614.71 614.71 

STAGE FLOW FUNCTION 

STG SHELL ONE peT FLANGE NOZ Q/AP QFS Q/AP 
NO PRESS VEL HD DELTA P PRESS AREA H H SHL 

1 1212.30 O. 0 o. 86 6 o. 3940932 999 9 
4 706.41 1.877 0.84 700 157. 831.6 3610828. 828.1 

RH 1 348.70 O. o. o. 350.2 o. 3319610. 795.6 
8 341.73 0 O. 0 350 2 o. 3327842. 813.7 

11 155 15 o 484 1.00 153 60 711.2 790.4 3182051. 781 6 
1 79.47 o. o. o. 807.6 o. 2864751. 1126.7 
1 0.1 1.00 141 8 1 .8 2781982. 1066.6 
16 26 87 0.109 L 18 1.4 1105.1 2607188. 1086 
18 7.83 0.039 1 45 7.71 6018.0 1096 4 2512066. 1054.9 
19 3.32 0.019 1 68 3.26 12096.0 1132.4 2417013. 1122 8 

A09-2 



TL PRESS TEMP ENTH FLOW 

\. F E E D W A E R C Y C L E 

HEATER 8 
4 FW IN 2569 50 439.90 420.64 3982651 3 CLOSED 

EXTR 695.60 718.80 1357.14 317220.6 -4.1 
3 DRAIN 695.60 444.20 423.90 317220 6 DC == 4.3 

HEATER 7 
7 FW IN 2569.50 .90 340.05 3982651.3 CLOSED 
5 EXTR 370.50 564.60 1289.18 311995 5 TD = -", "'-. 

6 DRAIN 370 50 369.70 87 629216.1 DC = 5.8 
ENTRY 695.60 444.20 423.90 1 

HEATER 
10 FW IN 2698.50 1 . 290.23 3982651.3 CLOSED 

8 153.20 801. 90 1428.42 145791. 1 TD == --~-t 8 
9 DRAIN 153.20 320.50 291. 03 775007.2 DC 5.2 
6 ENTRY 370 50 369 70 342.87 629216.1 

PUMP 
11 FW IN o. o. 0 3953704 5 
86 INJ o. O. 0 87343.2 
30 SEAL O. O. 0 58396.4 
32 LEAKAGE O. O. O. 0 
24 EXTR 1500.00 223.68 195 18 0 

FW OUT 2698.50 315.30 290.23 3982651.3 

HEATER 
13 FW IN 87 .. 85 271.80 240.88 OPEN 
1 EXTR 78.92 619.20 1340 49 522 .. 8 

111 DRAIN 78.92 11.50 281.59 5117596.3 SC -0.4 
109 ENTRY O. O. 49 1938899.0 

HEATER 4 
1 FW IN 130.60 211. 20 2999607. 
1 EXTR 42.80 1292.55 82769.1 TD == -0.4 
16 DRAIN 42.80 214 06 82769.1 DC == 3.0 

HEATER 3 
20 FW IN 130.60 177.50 145.78 
18 EXTR 416.30 174793.3 -1 1 
19 DRAIN 25.59 184.60 257562.4 7 .. 1 
16 ENTRY 42.80 .50 214.06 82769.1 

HEATER 2 
23 FW IN 130.60 143 10 111. 36 7 CLOSED 
21 EXTR 7.34 237.20 11 95122 8 TD 1.4 
22 DRAIN 7 34 165.00 132.97 2 DC 21. 

ENTRY 184.60 152.65 257562 4 

1 



TL 

BB 
70 
68 

FLOW TO 
TDV 
TDV 

NOT CODED 

26 FW IN 
25 EXTR 

123 DRAIN 
70 ENTRY 

33 FW IN 
87 LEAKAGE 

FW OUT 

1 FW IN 

PRESS 

o 
3.23 
1 26 

FOR MU 

169.20 
3 16 
3.16 

o. 
o 
o. 

2569.50 

TEMP ENTH 

o. o. 
462 70 1270.82 
480.00 1279.14 

MEAS TOTAL FLOW 

110.30 
o 

113.50 
462.70 

o. 
o. 

o 

506 50 

78 72 
1093.76 

81.48 
1270.82 

o. 
o 
o. 

494 97 

FLOW 

1436.1 
1436 1 

o. 
o 

STM REG 
CALCULATED 
TO HEATER 

TO CONDENSER 

1 HEATER 
2999607.7 CLOSED 

95052.7 TD = 
96488 8 DC 

1436 1 

0.5 

PUMP 
3086951 0 

o. 
3086951.0 

3.2 

FW TO BOILER 

3982651 3 S+L -4124. 

T U RBI NEE X PAN S ION 

71 T O. 
36 THROTTLE 2393.30 

LO NO 1 348.90 

38 LO NO 2 

40 SHELL 
112 EXTR 

LO NO 1 

43 LO NO 2 

100 LO NO '"'1" 
OJ 

o. 

1212.30 
o. 

1 .38 

o. 

o. 
1008.80 

890 .. 69 

o. 

846.80 
o. 

648.00 

638 .. 80 

0 .. 

1466.95 
1466 95 

1466.95 

o. 

1408.33 
1408.33 

1354.59 

1353.96 

o. 

MAIN STEAM LINE 
o. 

3978527.8 

VALVE STEM Lt(S 

SQRT P/V 
2262.0 C = 

SQRT P/V 
2524.6 C = 

12 437 
202.994 

EXP TO STS 1 
3940931.7 

32809.6 

SQRT P/V .115E 19 
9408. 0.000 

SQRT P/V 
8 C 

SQRT P/V 
550.4 C 

1 

3.238 
1072 8 

0.602 
1839.689 



TL PRESS ENTH FLOW 

\ 

EXP TO STG 4 
41 SHELL 706 41 o. 1357.92 3610828. 
79 EXTR 700.50 720.60 1357.92 317220.6 

PACKING NO 1 

SQRT P/V = 15.879 
46 LO NO 1 81.86 562 40 1312.19 3333.5 C = 381 .. 776 

P/V .341 
47 LO NO 15 542.60 1307.63 2178.3 C 81 661 

SQRT P/V 0.628 
100 LO NO 3 o. o. 0 4 C 1839 689 

EXPAND TO 
49 EXH .40 .50 1288.98 3629343 8 
80 EXTR 378.40 1 98 311995 5 
50 TO RHT 378.40 565.50 1288.98 17348. 

REHEATER 1 
BEFORE LO 0.08 0 1525.64 o. 

ENTRY 
84 AFTER LO 348.70 1001 60 1525.60 3319610.3 PCTDP 7.849 

EXPAND TO BOWL 
1 ENTRY 341. 73 1000 61 1525.28 3327842 .. 3 

125 ENTRY 349.70 .00 1395.11 8232 0 

EXP TO ST6 11 
52 SHELL 1 • 1 o . 1420.36 3182051.3 
53 EXTR 1 .60 804.20 1 145791. 1 

PACKING NO 

SQRT P/V = 3.148 
57 La NO 1 15 "T"T .......... 630 20 1349.79 1261.2 C 1192 .. 521 

SQRT P/V 0.602 
58 La NO 1 . 644 40 1356.68 1392 4 C = 4139.534 

SQRT P/V 0.598 
100 LO NO "'!!" o. O. 0 550 .. 4 C 1839.689 -J 

SQRT P/V = 0 
100 LO NO 4 O. 0 O. 4 C 1839.689 
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TL 

56 EXH 
. 

EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

108 TB EXH 
76 ENTRY 

ENTRY 
1 DRAIN 

MEASURED LOAD 
SHAFT 1 t<::W 

PRESS 

79.47 
81 

79 47 

43.95 
43 51 

26 87 

7.83 
7.71 

3 32 
.26 

1.01 
o 
7.34 

O. 

TEMP 

622.10 
624.50 

622.10 

o. 
531.20 

o. 
426 60 

o 
244.20 

o 
o. 

ENTH 

1341.89 
1342. 

1341.89 

1284.38 
1299.87 

1239.88 
1 1.06 

1146.72 
1168 17 

1093.63 
1093. 

102.18 1035.9861 
0.. 0 

165.00 132 97 
0.. O. 

599736.0 
609427.8 

PF = 0.996 
FL =4353.0 

FLOW 

EXPAND TO EXHAUST 
2864750.7 
313546.2 

2781981.6 
82769.1 

EXPAND 

STG 

EXP TO STG 
2607188.3 

1 

EXP TO 
12065.5 
95122.8 

BOWL 

16 

18 

EXP TO STG 19 
2417012.8 

.7 

CONDENSER 
SHAFT 1 

2417012.8 LEVL = -4848.2 
312405.1 
352685.2 

3086951 

GENERATOR 1 
SHAFT 1 

H2 63.00 
GL = 5338.8 

1 



TEST CYCLE HEAT BALANCE 

R F 0 R M A N C 

TRUNKLINE OUTPUT 

TL P T H Q SV SP PV TR 
1 C" 

• ..J 506.5 495 0 3982651. 0 0202 0 o. 1 
2 695.6 718.8 1357.1 317221 0.9335 502.379 -4.1 1 216 4 
< -' 695.6 444 2 423.9 317221- 0 0193 0 4.300 o. 
4 2569.5 439.9 420. 0 0 o. o. 
5 370 5 564.6 1289.2 1.5336 437.166 734 127.4 
6 370.5 369.7 342.9 0.0182 0 5.800 O. 
7 2569 5 363.9 340.1 O. 0 O. O. 
8 153.2 801.9 1428.4 4.8453 360.098 -3.802 441.8 
9 153 320.5 291 0 0 0177 o. .200 o. 

10 2698. 315.3 290 0.0174 o. 0 O. 
11 O. 0 O. O. O. O. O. 
12 78 9 619 .. 2 1340.5 179814. 8.0518 11.102 522.800 308 .. 1 
13 87.9 271.8 240. 2999608 0.0 O. O. O. 
14 130.6 271.8 241.0 2999608. 0.0172 1 014 o. 130.6 
15 42.8 16 0 1 82769. 13.4585 271 362 -0.438 244.6 
16 42.8 245.5 214.1 0.0170 0 3.000 o. 
17 130.6 242.5 21L2 2999608. o. O. 0 0 .. 
18 25.6 416.3 1246.2 174793 20 2241 241.366 1.134 1 .9 
19 25.6 184.6 152.7 257562. 0 0165 o. 7 100 O. 
20 130.6 177. 145 8 2999608. o. 0 o. 0 
21 7.3 1165.0 951 . 1 178 945 1.445 58 3 
....,...., 7 < 165.0 133 0 352685. 0.0164 0 .. 1.900 o. ...::'..L • ...!' 

23 130.6 143.1 111.4 2999608 0 o. o. o. 
24 1500 0 .7 195. 0 0 0167 o. o. O. 

0 1093. 95053. o. 143.570 0.470 143.6 
26 169.2 110 .. 3 78 .. 7 2999608. 0.0162 0 O. O. 
27 O. 0 O. 3086951. O. o. o. o. 
28 O. 0 O. 17687 .. 0 .. 0 .. 0 .. o. 

o. 0 0 40709. o. o. 0 0 
30 o. O. 0 58396 o. O. O. o. 
31 2697 9 302.6 277.3 0 .. 0.0173 o. o. 0" --...::...,';:, o. o. o • 3086951 O. O. 0 .. 0" 
34 O. 0 o. -4124. o. o. o. o. 

2698. 1 290 3982651. 0.0174 0 0 o. 
36 2393.3 1008.8 1466.9 3978528. 0 1466.949 85 .. 0 .. 
37 348.9 890.7 1467 .. 0 2262 .. 2.2557 0.780 12. 8 
38 o. o. o. 2525. o. O. 0 .. 203.0 
39 0 1466 .. 9 3973741 .. 0.3254 o. 85.758 O. 
40 1212.3 846 .. 8 1408.3 3940932 .. O. 1 812 45. 14 0 .. 
41 706 .. 4 0 .. 1357 .. 3610828 0.9205 504.908 .1 

82.7 648 .. 0 1354 6 9408 .. 7 8901 o. 3.238 0 .. 0 
43 .4 638 1 .0 2924 42 .. 4579 o. 0.602 1072 8 
45 O. o. 0 .. 24578 .. 0 .. o. o. 0 
46 81 9 562.4 1312 2 7 .. 3319 0 .. 704 3.341 381.8 
47 15 < ..... 542.6 1307 .. 6 38.8341 O. 0 .. 628 16.7 
48 O. o. O. O. O. 0 .. O. 
49 .4 3629344. 1 .. 5007 439.200 15.879 o. 
50 378.4 565 5 0 O. O. 0 

1 341.7 1000.6 .., ....... O. 11.678 O. 

1 



TL P T H Q SV PV TR 
52 155.1 o. 1420.4 1 1 4.7345 361 563 781.6 
"'"-..J.;:; 153.6 804.2 1429.6 145791- 4.8417 360 305 .632 o. 
54 79. 622.1 1341.9 3178297. 8.0179 0 3.148 O. 

81- 624. 1343.0 313546. 7. 11 13 O. 0 
56 79 5 622.1 1341. 9 1- 8 .. 0179 311. 581 O. O. 

\ 57 15.3 630 2 1349,,8 1261. 42 2607 O. 0.602 1192. 
58 15.3 644.4 1356 7 42 .. 8154 0 0.598 4139.5 

79. • 1 1341.9 2864751. 8.0179 O. .148 0 
60 43.5 531- 1299.9 82769. 13.4503 272.370 1.799 0 
61 ~- 0 "i-.;: •• ¥ lJ jD 1284.4 2781982. 12.9301 273.346 1.844 1066 6 
62 26.5 426.6 1251. 1 174793. 19.7239 243 420 1.160 O. 
63 26.9 O. 1239.9 2607188. 19 0663 244.527 1 187 1086.5 
64 • 7 244. 1168.2 95123. 54.0014 181.205 0 378 O • 
65 7.8 O. 1146.7 2512066. 49.9895 182.295 0.396 1054 9 
66 1 . 1 61 .. 2 1341. 6 8844. 42.1195 O • 0 O. 
67 78.9 314.0 1184. O. 5.5677 0 O. 0 
68 1- 480.0 1279 1 0 443.4005 O. O. O. 
69 3 2 462.7 1270.8 O. 169. O. O. 0 
70 3.2 462.7 1270.8 1436. 169 7525 O. o. O. 
71 i). O. 1466.9 O. O. O. O. 0 
72 0" O. 0 523. O. O. 0 O. 
7":!" 

$ "_a o. O. o. -4848. 0 O. 0 O. 
o. O. 0 5542 O. 0 O. O. 

76 O. O. 0 12405. O. 0 O. o. 
79 700.5 720.6 1357 9 317221. 0.9283 503.161 27.470 0 
80 378.4 565.5 1289.0 311995. 0 O. o. 0 
81 1 • 1 61 . 1341.6 O. 42 0916 O. O. O • 
82 O. O. O. 3317348. O. O. O. O. 
83 78.9 311.1 1182.8 202. O. O. 0 O. 
84 348.7 1001. 6 1525.6 3319610 2.4566 .849 11 914 795.6 
86 0 O. O. 87343 O. O. O. O. 
88 O. O. 0 1436. O. 0 O. 0 
90 108.9 311.5 281 6 O. 0.0176 O. O. 0 .. 
91 114.1 248.1 21 .8 1163892 0.0170 0.647 0 114.1 
95 1.0 102. 1028.5 2417013 .8236 1035.986 2.063 613. 
99 O. 0 0 .. 6055. O. O. 0 0 .. 

100 O. O. o. 550. 0 0 O. 1839.7 
104 2569.5 506.5 495.0 3985723. 0.0202 1 028 O. 2569 5 
106 3 0 1093 8 95053. 106.4798 144.763 0 175 O. 
107 3 o. 1093.6 2417013. 104.7646 O. 0.1 1 8 
108 1 0 102. 1036.0 2417013. 329.4876 1035.986 2.063 -4848. 
109 O. O. 246 1938899. O. 0 O. O. 
111 78.9 311.5 281.6 11 5.5453 O. -0. O. 
112 O. O. 1408.3 32810. O. O. O. 0" 
113 O. O. o. 3928049 O. O. 0.11 19 O. 
114 477. 108. 77.7 14266 0.0161 0.624 O. 
115 477.5 108. 77. 1 0.0161 0.624 O. 477. 
116 477.5 108.5 77.7 25866. 0 0161 0.623 O. 477.5 
117 477.5 108.5 77.7 1 0.0161 O. 477.5 
118 477 .. 108.5 77.7 O. 0 0161 O. 0 
119 477.5 108. 77.7 0.0161 0.660 477. 
120 o. o. o. o. O. O. 
1 0 O. o. 1 O. O. 0 
123 ":!" ....... 113. 81 96489. 0.0162 0 
125 349 7 754.0 .1 8232. 2.0007 0 628 O. 345. 

( 130 O. 0 o. 146474. o. 0 O. 0 , 131 79.9 619. 1340.4 7.9520 1.018 O. 79.9 
132 80 1 618 9 1340.3 75875 7 9276 1 019 0 80.1 
1":!"":!" '-' ..... 0 O. o. 145923. 0 0 0 O. 
201 0.1 0 1 • 6 0 O. 236.662 O • 0 
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TEST CYCLE HEAT 

VALVE POINT 3RD VL 05/16/87 TEST POINT 10 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T151 
2400 PSIG 1000 1 1000. F 2.300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

TEMP 

ENTR 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

789272. 
7784.0 

788480. 
7791. 8 

5612929 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 

THROTTLE RHT 

2382.40 
1001.70 
1462.61 

1 

512.70 
606 .. 50 

1302 07 

86.188 

REHEAT TB 
IP TB 

INLET EXH 

473.00 
1007.01 
1524 88 

1.7462 
1.698 

107. 
624.60 

1341.37 
1 7618 

LP TB 
EXH 

956 
114.54 

1030 66 

93.468 

PHPX/PT=0.2152 P1STST6/PT=0.7131 VAN= 588.8 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

528.77 336 32 
H ELEP 1030 .. 66 1030.66 
H UEEP 1038 10 1038.10 
EFF ELEP 93 47 92 39 93 47 92.39 
EFF UEEP 92 06 90.1 92.06 90.17 
VAN 588.80 588 80 

* LOAD AND HEAT RATE AT RATED POWER H2 PRESS.. FLOW AT 
PRESS. OF 2412 2 PSIA AND TEMP. OF 1000 F. 

AI0-1 
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T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1032.68 1032 68 
H UEEP 1040.16 1040.16 
EFF ELEP 93.08 91.78 93.08 91 78 
EFF UEEP 91.67 89 56 91 67 89.56 
VAN 590.06 590.06 

FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP , NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1698.80 o. o. o. 86.6 o. 
4 63 3.438 1 11 962.80 157 4 843 3 

RH 1 473 00 o. O. O. 350 .. 2 O. 
8 463 54 0 O. 0 350.2 O. 4533585 816.7 

11 210.70 0.720 1 09 208.40 711 2 791 2 4326377. 782 0 
1 107.50 o. 0 O. 807 6 O. 3884894 .. 1128.6 
15 59. O. 1 .. 20 1414.8 1089.7 1066 .. 9 
16 36.17 0.164 1 1 2021 4 1106 4 1086 
18 10.57 0.052 1 .. 42 10.42 6018.0 1091. 1 1052.5 
19 4.50 o 023 1 46 4.44 12096.0 1133.7 3267123. 1125.3 

10-2 
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TL TEMP ENTH FLOW 
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\ 

TL 

FLOW TO 
TDV 

PRESS 

o. 
4.47 

88 
70 
68 TDV L 73 

NOT CODED FOR MU 

26 FW IN 
EXTR 

123 DRAIN 
22 ENTRY 
70 ENTRY 

FW IN 
87 LEAI(A6E 
27 FW OUT 

1 FW IN 

206.50 

4 32 
10.00 

4.47 

o. 
O. 

O. 

2658 10 

TEMP ENTH 

o. O. 
655 80 1362.82 
480.00 1279.10 

MEAS TOTAL FLOW 

120.80 
o 

1 50 
1 .90 
655 80 

o. 
o. 
o. 

540.70 

89.29 
1093 

94 46 
130 

1362 82 

o. 
o. 
o. 

535.26 

FLOW 

STM SEAL RE6 
3136.5 

136. 
o. 

o. 

TO HEATER 
TO CONDENSER 

HEATER 
4063571.6 CLOSED 

119637.6 TD = 
620907. DC 
498 

PUMP 
4172183.4 

o. 
4172183.4 

1 

0.4 
5.7 

FW TO BOILER 

5487507.4 S+L -4016. 

T U RBI NEE X PAN S ION 

1 I O. 
36 THROTTLE 2382.40 

37 La NO 1 473.20 

NO 

40 SHELL 
11 EXTR 

o 

1698 80 
o. 

42 La NO 1 112 00 

43 La NO 2 16.82 

100 La NO 3 o. 

O. 
1001.70 

890 .. 85 

o 

911 18 
o 

00 

675.50 

O. 

1462.61 
1462.61 

1462 61 

o. 

1428.41 
1428 .. 41 

1369.92 

1371. 73 

o 

o. 
5527099.1 

MAIN STEAM LINE 

STEM LK6 

SQRT P/V 
2643 9 C = 

.663 
SS .. 622 

SQRT P/V = 16 934 
2120.9 C 12S.247 

EXP TO ST6 1 
S477243 .. 4 

45090.9 

PACKING NO 

SQRT P/V =.11SE 19 
12743.4 C 0.000 

SQRT P/V 4 322 
3749.2 C = 1016.109 

SQRT P/V 0 647 
642.7 C 1973.S97 

AI0-4 

1 1 



TL TEMP ENTH FLOW 

EXP TO STG 4 
41 SHELL 973.63 o. 4964325.7 
79 EXTR 962.80 773.80 495782.4 

PACI<ING NO 1 

SQRT P/V 21.239 
46 LO NO 1 110 65 593 20 .46 3985 7 C = 362.561 

SQRT P/V 4 
47 LO NO 2 16.74 .10 1322.64 3072 0 C 833.450 

SQRT P/V = 0.676 
100 LO NO " "-' o. O. 0 642. 1973 597 

EXPAND TO 
49 EXH 512.70 606.50 1302.07 4990523.2 
80 EXTR 512.70 606.50 1302.07 470775. 
50 TO RHT 512 70 606.50 1302.07 4519748.0 

REHEATER 1 
BEFORE LO 0.08 o. 1 .18 0 

ENTRY 
84 AFTER LO 473 00 1007 50 1525.1 4522391 9 PCTDP 7.743 

EXPAND TO BOWL 
1 ENTRY 463 54 1006.50 1524. .9 

125 ENTRY 473 85 807.40 1418.07 11193.0 

EXP TO STG 11 
SHELL 210 .. 70 O. 1420.51 4326377.3 
EXTR 208.40 808.20 1 207207.6 

PACKING NO 3 

SQRT P/V 
LO NO 1 16 74 638 60 1353.78 1732 .. 9 C = 1153. 

SQRT P/V o 655 
58 LO NO 2 1 73 650.30 1359 46 1897 0 C = 4857.146 

SQRT P/V 0.651 
100 LO NO " "J O. 0 O. 642 .. C 1973 597 

SQRT P/V = O. 
100 LO NO 4 o. O. 0 7 C 1973.597 

A10-5 

1 1 



\" , 

TL 

56 EXH 
EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

108 EXH 
76 ENTRY 

122 DRAIN 

PRESS 

107 50 
110.30 

107.50 

59.35 
58.64 

36.17 
35.70 

10. 
10.42 

4 50 
4.44 

PRESS 

1 
0 

0 

TEMP 

624 60 
627.70 

624.60 

o. 
50 

o 
427.90 

o. 
241.60 

1 

o 
0. 

TEMP 

4.54 
o. 
0 .. 

MEASURED LOAD = 789272.0 
SHAFT 1 KW 800405 9 

ENTH 

1 1 37 
1342.75 

1 L 

1284.30 
1299.25 

1239 64 
1250. 

1146.86 
1166.11 

1093.62 
1093.23 

ENTH 

1038.0987 
0 
o. 

PF 0.998 
FL =4353.0 

FLOW 
EXPAND TO EXHAUST 

3884893.9 
436568.0 

EXPAND TO BOWL 
3884893.9 

EXP TO STI3 1 
3762662.5 

122231. 4 

EXP TO STI3 
3514296.0 

248366 5 

16 

TO STI3 18 

EXP TO 
3267122 9 

119637.6 

FLOW 

19 

CONDENSER 
SHAFT 

3267122 9 LEVL 
901030.3 

4172183.4 

H2 
I3L 

SHAFT 

63.00 
6780.9 

-4030 
1 
2 

1 
1 

AI0-6 



TEST HEAT BALANCE 

R 0 R M A N C E 

"- TRUNKLINE OUTPUT 

TL I::> T H Q SV SP PV TR . 
1 2658.1 540.7 535.3 5487507 0.0210 o. 0 -4016. 
2 953.5 771.8 1374.8 495782. 0.7020 538.835 1.865 233.0 
3 953. 475.1 458.9 495782. 0 0198 o. 200 O. 
4 2658.1 468.9 5487507. o. o. 0 O. 
5 501 0 605.4 1302.4 470775. 1. 1641 467 15 -1. 138. 
6 501.0 394.7 369.7 966558. 0.0185 O. 7.600 O. 
7 2658 1 387.1 364 4 5487507. O. O. O. O. 
8 207.0 806. 1428 5 207208 3.5841 384.698 --2.402 421.8 
9 207.0 344.3 315.9 1173765. 0.01 O. 6.900 O. 

10 2742.6 337.4 312 9 5487507. 0.0176 O. O. O. 
11 O. O. O. 5486208. 0 0 O. O. 
1 107 1 624.3 1341 248885 5.9385 332.821 -257.200 291.5 
1"7 .... -/ 116. 290.1 259.6 4063571. 0.0174 O. O. O. 
14 161 8 290.1 259.7 4063572 0.0174 1.014 O. 161.8 
1 57.6 520.4 1293.4 122231. 10.0231 290 011 -0 089 230.4 
16 57.6 263 0 231.9 122231. 0.0171 O. 4.200 O. 
17 161. 8 258.8 227.8 4063572. 0 O. O. O. 
18 34.5 419.3 1246.5 248367. 14.9977 258.490 -0.310 160.8 
19 34. 200.3 168.4 370598. 0.0166 0 8.700 O. 
20 161 8 191 6 160.0 4063572. O. O. O. O. 

r 21 10 0 237 '< .J 1164.2 127536 41 1588 193.200 1 600 44.1 
! 10.0 162.9 130.9 498133 0.0164 0 7 100 0 I 
\ 161. 8 1 124 1 4063572. O. O. O. O. 

24 1500.0 200.0 171. O. 0.0166 O. 0 O. 
.... 11::" 
LW 4.3 o. 1093 2 119638 O. 156.1 O. -156. 
26 206. 120.8 89.3 4063572 0 0162 O. O. O. 
27 O. O. O. 4 1 0 O. O. O. 
28 0 O. O. 19516. O. O. 0 0 
29 .0. O. O. 44188. O. O. O. O. 
30 O. O. O. 63704. O. O. O. O. 

1 2749.1 336.5 312.0 43608 0.0176 1.001 O. 2749.1 
O. 0 4172183. 0 0 O. O. 

34 O. O. -4016 O. O • 0 O. 
• 6 . 4 553111 . 0.0176 o . 0 0 

36 2382.4 1001. 7 1462.6 5527099. O. • 1 37 85.663 0 
37 473.2 890 9 1462 6 2644. 1.6502 0.780 16. 55.6 
38 O. O. O. 2121. O. O. O. 125.2 
39 4 O. 1462.6 O. O. 85.663 O. 
40 1698.8 911.2 1428.4 5477243. O. 11 142. 62.774 O. 
41 973.6 o. 1375 6 4964326 0.6882 541.884 .61 838. 
42 112.0 682 0 1369.9 12743. 5.9948 0 779 4.322 0 .. 0 
43 16.8 675 1371 7 3749 40.1225 O. 0.647 1016 1 
45 O. O. O. 33898. O. O. O. 0 
46 110.7 593.2 1325 5 3986. 5 5700 0.703 4. 362.6 
47 16.7 574 1 1 .6 3072 36 6838 O. 0.676 833.5 
48 O. O. O. 4998224. O. O. O. 0 
49 512.7 606.5 1302.1 4990523. f.1366 469.601 1.239 0 
50 512.7 606 5 1302.1 19748. 0 o. O. 0 
51 463. 1006.5 1524.9 4533585 1. O. 15. 1 0 

A10-7 



TL P T H Q SV SP PV TR 
52 210.7 o. 1420.5 4326377. 3.4816 386 612 7.779 782.0 

208.4 808.2 1429.4 207208. -::" .... 5647 385 268 7.646 o. 
54 107.5 624 6 1341. 4 1462. • 91 0 4 o. 

110.3 627 7 1342.7 436568 5 7827 334.988 o. 0 
56 107.5 624 6 1341. 4 3884894. 5 9178 333.095 O. O. 

"- 57 16 7 638.6 1353.8 1733 38.9943 O. 0.655 1153.3 
6.7 650. 1359. 1897. 39.4367 O. 0.651 4857.1 

59 107. 624.6 1341. 4 3884894 .9178 O. 4.262 O. 
60 58.6 !::,,"""'I""'i t= ,J._"iI.r::.. ~ 1299.3 122231. 9 9634 291. 217 2.426 O. 
61 59.4 o. 1284 ~ 3762662. 9.5508 292.154 2.493 1066 9 '-' ,.., 
o.:r.::. 35=7 427.9 1250.6 248367. 1 .6492 260.454 1.561 O. 
63 -::"' ~ "_,0. L 0 1239.6 14296. 14.1191 261. 500 1.601 1086 2 
64 10.4 241 1166.1 127536. 39 7310 195 160 0.512 O. 
65 10.6 O. 1146.9 3386760 36 9731 196.276 0.535 1052.5 
66 16.4 629.1 1349.2 9435. .4093 O. O. 0 
67 107.1 335.6 1190.0 O. 4 1 1 O. o. O. 
68 1.7 480.0 1279.1 O. 323.7902 o. O. O. 
69 4.5 655.8 1362.8 919 148 6988 O. o. 0 
70 4.5 655 8 1362.8 3137. 148 6988 0 O. 0 
71 O. o. 1462 6 O. 0 O. o. O. 
72 O. 0 O. -257. O. O. 0 o. 
73 O. O. O. -4030. O. O. O. O. 
75 O. o. O. O. o. 0 O. 
76 O. o. 0 901030 O. 0 O. O. 
79 962.8 773.8 1375.6 495782. 0.6961 540.001 37 192 O. 
80 512.7 606.5 1302.1 470775. 0 0 0 0 
81 16.4 629 1 1349 2 O. 39 4093 O. O. O. 

O. 0 O. 19748. O. 0 0 O. 

/ 
83 107.1 • 8 1188.4 271 O. O. O. O • 

f 84 .0 1007.5 1525.1 4522392 1.8085 7.743 16.172 798.5 
I 
\ 
\ 86 O. O. 0 108612 0 .. O. O. O. 

88 O. O. O. 3137 O. O. 0 O. 
90 1 1 • 1 304.1 0 0.0178 o • O. O. 
91 1 1.6 239.4 208.1 951391. 0.0169 0.647 O. 131.6 
95 1.5 114.5 1030.7 3267123 216. 1038.099 2 956 588.B 
99 O. O. 0 7071 O. O. 0 0 

100 O. 0 O. 643. 0 .. O. O. 1973.6 
104 2658.1 540 7 535.3 140. 0 .. 0210 1.028 O. 2658.1 
106 4.4 O. 1093.2 119638. 79 2923 157.242 0.237 O. 
107 4.5 0 1093.6 3267123. 78.1822 O. 0 240 1125 .. 3 
108 1. 114 5 1038 .. 1 3267123. 234.8375 1038 099 2 956 -4030.2 
109 0 0 267.6 1 O. 0 0 O. 
111 107 .. 1 333.1 304.0 6437598. 4.1542 O. -0.279 O. 
112 O. O. 1428 4 45091 O. 0 .. O. O. 
113 0., O. O. 5460108. O. O. 0 11 19 O. 
114 436 9 119 7 88.8 14740. 0.0162 0 0 436.9 
115 436 9 119.7 88.8 13690 0.0162 0.624 O. 436.9 
116 436 9 119.7 88 .. 8 27343 0 .. 0162 0 O. 436 
11 436 9 119 7 88.8 13384. 0.0162 0 660 O. 436 9 
118 436.9 119.7 B8.8 19274 0.0162 0.660 O. 436 9 
119 436.9 119.7 B8 8 20182. 0.0162 0.660 O. 436.9 
120 0 0 .. O. 4765 o. o. o. O. 
1 0 O. O. 41721 O. 0 O. 0 
1 4 "1!" 

-..I 1 94.5 620908. 0.0162 o. 5.700 O. 
125 .9 807.4 1418.1 11193. 1 .. 5335 0.628 0 467 9 
130 O. O. O. 20'441 O. O. O. O. 
131 108.3 624.0 1341.0 99289 .. 5.8700 1 018 O. 108.3 
1 108 4 623.8 1340 9 105122. 5.8633 1 019 O. 108.4 
133 O. O. 0 203769 O. O. 0 O. 
201 0.1 0 1525.2 O. O. 223 110 o. O. 
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sut1I1ARY (F CONDITIONS 

TEST PT. 2 3 4 5 6 7 0 9 10 

VALVE PT. VWO 2nd VWO VIoIO VWO 2nd 3rd 

LOFRl (HW) 592.03 90 060. 775.10 090.36 74 709. 

THROTTLE FlOW (LB/HR) 6183909 4056100 5570279 5477061 6496919 3970528 5527099 

THROTTLE PRESS. 1 2399.0 0 0 9 2477.1 

THROTTLE TEMP. (F) 1004.9 1007.2 1000.0 1001.5 996.5 1006.6 988.2 1000.0 1001. 

FIRST STAGE PRESS. 1910.0 1235.5 1926.2 1714.3 1927.3 1609.0 1992.9 1212.3 1690.0 

HOT REHEAT PRESS. 521. 354.0 526.1 475.0 527.6 467.6 544.5 340.7 473.0 

HOT REHEAT TEMP .. 20 .30 1009.20 1006. 1003. 30 1001. 

COLD REHEAT PRESS. 566.0 384.3 571.2 514.0 571 5 507.0 590.0 370.4 512.7 

COLD REHEAT TEMP .. 625.1 566.0 623.0 606.1 619.3 607 .. 3 612.1 565.5 606.5 

LP BOWL PRESS. 118. 81 .. 0 118.9 110.6 106.1 122.7 79.5' 107.5 

CROSSOVER TEMP. 617 .. 621 9 610.0 621. 612.0 622.1 624.6 

LP EXH. PRESS. ("HS) 1 1 1.671 1 .. 760 1. 1.569 1.013 1.452 

FW TEMP. 552.1 5 .. 9 540 .. 9 551.6 1 , 554. 506.5 540.7 
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820000. KW 
2400. PSIG 

TEST CYCLE HEAT BALANCE 

VWO 05/1 /87 
N PWR PROJECT 

TC6F-30 IN LSB 
1000.! 1000. F 

TEST POINT 
UNIT #2 

TURBINE NO 

02 

270T151 
.300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

855960. 
7855.9 

6183909. 

855119. 
7863 6 

6285838. 

TURB NE THERMAL PERFORMANCE 

HIGH PRESS TB 

THROTTLE COLD RHT 

2384.10 566.00 
1004.90 625.10 
1464.67 1309 24 

1.5364 
87.952 

PHPX/PT=0.2374 

REHEAT TB 
IP TB 

INLET EXH 
LP TB 

EXH 

521.40 
999.59 

1519.47 
1.7320 

118.50 3.739 
617.20 122.95 

1336.96 1032.15 
1.7471 

91.926 94. 

P1STSTG/PT=0.8045 VAN- 518.0 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 18.30 326.99 
H ELEP 1032.1 1032.15 
H UEEP 1040.68 1040.68 
EFF ELEP 94.02 93.22 94.02 Q, 

.~ 22 
EFF UEEP 92.38 90.61 92.38 90.61 
VAN 518.03 18.03 

* LOAD AND HEAT RATE AT RATED POWER AND H2 PRESS. FLOW AT 
RATED PRESS. OF 2412.2 PSIA AND TEMP. OF 1000 F. 

A02-1 

1 1 



r 

RH 

( 

I G L PERFORMANCE OF CONDENSING SECTION 

ELEP 
tJEEF' 

EFF ELEP 
EFF UEEP 

STG SHELL 
i"m F'RESS 

'1 1918 00 .L 

4 10t36.39 
'1 521.40 J. 

8 510.97 
1 1 233. (H) 

15 11.8.50 
15 65. 19 
H:i 39.70 
18 11.64 

9 ~ () 1 

TOTAL T8 ENERGY BALANCE 
RHT TB LP TB 

{)34 at 72 
1043.26 

C;'3~ 53 
91.88 

519 45 

STAGE 

ONE PCT 
\IEL HD DELTA 

O . O. 
4 282 1. 24 
0 O. 
O. o. 
0.8 :l. 1 11 
O. O. 
0.287 1. 28 
0.189 1 38 
0.057 1. 43 
0.021 1- 19 

92.43 
89.82 

FLOW FUNCTION 

FLANGE NOZ 
P PRESS AREA 

O. 86.6 
1072.90 1 .4 

o. 350 .., 
..::. 

O. 35().2 
230.40 711.2 

O. 807.6 
64.36 1414.8 
39.15 2021.4 
11.48 6018.0 
4.95 12096.0 

SHAFT NO 1 

LP TB ENERGY BALANCE 
RHT TB LP TB 
10::::04.72 
1043 26 

93.53 
91.88 

519.45 

Q/AF' QFS 
H FLG 

O. 6123308. 
848.4 5525420. 

0 501 
O. 5030848. 

790.7 4798678. 
O. 4277024. 

1086. 4137685 
1101. 9 3856782. 
1079.4 3715227. 
1118.8 3594785. 

1 

H 

92.43 
89.82 

Q/AF' 
SHL 

1007.1 
843.1 
799.9 
819.0 
780.3 

1122.2 
1059.4 
1076.4 
1042.3 
1112.1 

A02-2 

1 



TL PRESS ENTH FLOW 

F E E D W A T E F..: C Y C L E 

HEATER 8 
4 Fvl I 272884() 478.50 4t:)3fi 22 6161067.4 CLOSED 
,-:> E TF, 1062.50 795.7() 1383.93 579451.5 TD ::: -0. 1 ..:.. 

3 Df;:I~H'4 1062.50 485.80 4-71. . 18 57945 <= 
• ,J DC 7.3 

HEI~TER 7 
7 FIIJ N 2728 40 394.50 372.31 6161067.4 CLOSED 
r:::: EXTF( 553. 10 624.30 1309.77 544362.4 TD 1.0 '-' 
C:I DF<r-l I N 553~ 10 4c)3.3() 379.00 11.23813.8 DC 8.8 
-::-
'-.' ENTR:V 1062.50 485 80 471- 18 579451 

HEATEF..: 6 
:te) F~1J IN 2826.00 3'45" 10 321.01 61.61067.4- CLOSED 

8 EXTR 228.70 799 80 1424.20 170. 1 TD -1.3 
9 DRr-l IN 228.7() 352.80 324.84 1355984.0 DC 7.7 

ENTF,y 553. 10 403.30 379.00 1123813.8 

PUi-'IP 
1 1. FW I hi () " O. O. 6147184.2 
86 SE?'~L INJ O. () . O. 110957 1 
3() SEAL RET () ,. O. O. 65681.0 
32 LEAI<AGE O. (I o. O. 

/" 24 EXTf;: 1500.00 200.00 171. li7 O. 
( 35 OUT 2826.00 345. 10 321.01 6192460.3 

HEATER 5 
13 Fl.J IN 127 3() 295.80 265.51 4513807.5 OPEN 

EXTR 118.30 617.90 1337. 278489.7 STO := 797.0 
111 DRAIN 118.30 340. 10 11.36 7143589.9 SC O. 1 
109 ENTRY O. O. 278 04 2352399.8 

HEATER 4 
17 FW IN 173.80 264.00 233 10 4513807.8 CLOSED 
15 EXTR 63 26 14.70 1290.11 139338.8 TD 0.4 
16 DRr-IIN 63.26 268.60 237ft 139338.8 DC 4.6 

HEfHER ":!' --' 
20 F~.J IN 173.80 196. 10 164.54 4513807.8 CLOSED 
18 EXTR 38.23 413.70 1243~33 280903.0 TD ::= 0.5 
19 DF~AIH 38.23 205.2() 1 420241 8 DC 9 1 
16 ENTF.:Y 63 26 268.60 237 57 139338.8 

HEATER 2 
FW IN 173.80 160.50 128 86 4-513807.8 CLOSED 

21 EXTF~ 11 04 233 50 1162.08 141555.3 TD 1.8 
22 DRAH\j 11.04- 167.90 135.88 561797.2 DC 7.4 
19 ENTRY 38=23 205.20 173.37 420241.8 

( 

A02-3 
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( 

TL PRESS 

FU]I,l..j TO 0 

TDV 5.11 
68 TDV 2 21 

i\IOT CODED FOF\ I"IU 

26 F!,J.,i IN 
25 EXTF\: 

123 DRi~ I 1',1 
22 ENTF\Y 
70 EJ'rm Y 

FW II\! 

4.86 
4,.86 

11.04 
5. 11 

o. 
<) 

o. 

2728.40 

71 EXIT O. 
36 THROTTLE 2384.10 

37 LO NO 1 521.60 

38 NO 2 

40 SHELL 
112 EXTF\: 

o. 

1918.00 
o 

42 LO NO 1 123 17 

43 LO NO 2 17.14 

100 LO NO 3 o. 

TEMP ENTH 

o. o. 
660.40 1365. ()2 
470.00 1274.35 

t'"IEAS TOTAL FLOIIJ 

128.70 
o. 

134, 20 
167.90 
660.40 

<) 

o 
o. 

552.10 

97.21 
1087 61 

102. 16 
135.88 

1365 02 

o. 
O. 

O. 

549.07 

FLOW 

STM SEAL REG 
4149.8 CALCULATED 
4149.8 TO HEATER 

O. TO CONDENSER 
O. 

HEATER 1 
4513807.8 CLOSED 

120442 1 TD 
686389.1 DC 
561797.2 

0.6 
.5 

4149.8 

PUMP 
4624764.8 

o. 
4624764.8 

FW TO BOILER 

6161067.4 S+L -8551 

U RBI NEE X PAN S ION 

O. 
1004.90 

897.90 

o. 

942 33 
o. 

700.00 

690.50 

o. 

1464.67 
1464.67 

1464 67 

1440.06 
1440.06 

1 .36 

1 .04 

(I 

MAIN STEAM LINE 
o. 

6183909.3 

VALVE STEM LKG 

SQRT P/V = 85.583 
2772 2 C - 55.714 

SQRT P/V 
1996.0 C 

18 640 
107.081 

EXP TO STG 
61 .6 

55833;04 

PACKING NO 2 

SQRT P/V = 115E 19 
13574.6 C 0.000 

SQRT P/V 4.718 
4273.7 C = 1030.390 

P/V 0.655 
587.4 C = 1769.447 

1 



TL PF.:ESS TEt1F' ENTH 

EXP TO STG 
.y·l '3HEL.L. 086. O. 1384.71 5525420.4 
7'cl EXTFi: 1072.90 797.80 1384.71 579451 5 

PI~~Ct:::ING NO 1 

SQRT P/'v' :::: 23~281 

LO 1 21.,87 609.30 1332 80 4·789.9 378 653 

SQRT F'/V 4.874 
·47 LO NO 2 17.02 589.20 1329.88 3438u 1 C ::::: 825.981 

'SQRT P/V 0.682 
100 LD hiD O. O. O. 587.4 1769.447 

EXPAND TO EXHAUST 
49 EXH 566.00 625. 10 1309.24 5554519.3 
8() EXTF~: 566.00 625. 10 1309.24 544362.4 
~S() TO F~HT 566.00 625'1 10 1309.24 50 <) 56.9 

F~EHEATER 1 
BEFORE 1_0 0.08 o. 1519.83 0. 

/' 37 EI\!TF\Y 
El4 AFTER LO 521.40 1000.20 1519.80 5012929.1 F'CTDF' 7.880 

EXPAND TO BOWL 
1 ENTFN 10.97 999.02 1519.47 5030848.4 

1 EI\ITRY 529.52 827 00 1426.65 17919. 

EXP TO STG 11 
SHELL. 233M (H) O. 1414.79 4798678 "::' 

'-' 
53 EXTR 230.40 801.20 1424.85 232170.1 

PACKING NO 3 

SQRT PlY 4 719 
t'::"-r 
,_ .. I I L.O NO 1 16.99 634.30 1351. 68 1919.2 C 1102.299 

SQRT P/V ::::: 0.666 
58 LO NO 2 17.00 643.40 1356.09 108.0 C 4926.706 

SQRT P/V ::::: 0.664 
100 LO NO "::' 

' ... 1 O. O. <) 587.4 C ::::: 1769. Llr47 

SQFa P/V (). 

100 LO NO 4 <) /I O. O. 587.4 C 1769.447 

A02-5 
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,r 

( 

TI-

5t:J Elf-! 
EXTF<: 

59 El\lTF<:Y 

61 SHELL 
{~;O EXTR 

.::.5 SHELL 
(:,4- E TR 

107 SHELL 
106 EXTR 

TL 

108 TE: EXH 
-/6 ENTF~'y' 

1?? --. DF~AIN 

PRESS 

118.50 
• 40 

118.50 

65. 19 
64.36 

39.70 
3910 15 

11.64 
11.48 

5.01 
4.95 

PRESS 

1. 84 
O. 

O. 

TEMP 

617.20 
620.20 

·~17 ~ 2() 

o. 
.3() 

O. 
421.30 

O. 
233.4() 

O. 
o. 

TEl"lP 

122 95 
O. 
o. 

MEASURED LOAD - 855960.0 
SHAFT 1 KW 867816.4 

ENTH 

1336.96 
1338 . 28 

1336.<=?6 

1277.73 
1295.23 

1233.19 
1246.91 

1141.41 
1161.88 

1088.57 
1087.61 

ENTH 

1040.6816 
O. 
0. 

F'F::: 0.987 
FL =4353.0 

FLOW 

EXPAND TO EXHAUST 
4277024.0 
516452.4· 

4277024.0 

4137685.2 
139338.8 

3856782. 
280903.0 

3715226.8 
14·1555.3 

3594784.7 
120442 •. 1 

FLOW 

EXPAND TO BOl.JL 

EXP TO STS 15 

EXP TO STS 16 

EXP TO STG 18 

EXP TO STG 19 

CONDENSER 
SHAFT 1 

3594784 7 LEVL -9648.0 
1 ()2C)332;1 7 
4624765.4 

GENERATOR 1 
SHAFT 1 

H2 64 00 
GL :::: 7503.4 

1 



( 

"fL. 
:2728 n 

4 2728. '4, 
r="!::"7 
... J ... ~I.,;. jj 

6 553. 

8 228ul 

11 <) 

13 
14 
~ 
•• ..J 

'I ...,. 
.!. l 

1 J"""\ .... 'l' ..,. 

~\. ~ l '\l, ,';'t 

l .. ... :; 
1......./ .... ' 

c}3~ :; 
173118 

18 38.2 
:t9 38u 
2() 173#1 8 
21 11.0 
22 11.0 
23 73108 
24 1.500.0 
25 4.9 
2c) 222M 1 
27 <) ... 

28 <) 

29 O. 
30 O. 

1 2835.9 
33 <),. 

34 0 
35 2826" () 
36 2384.1 
37 521. 6 
38 O. 
39 2384.1 
40 918. 
41. 1086.4· 
42 1 
4 "" '-' 
4·5 
46 
4·7 

17. 1 

121.9 
17.0 

48 O. 
..,·9 566.0 
50 566.0 
51 5 1 0 

TEST CYCLE HEAT BALANCE 

PER FOR MAN C 

TRUNKLINE OUTPUT 

T 

"-185.8 
478.5 
624.3 
4·()3 3 
394· 5 

H G! 
549.1 6161067. 

1 .. 9 579451. 
.:.P1 2 579'-151 . 
463.2 6161067. 

1309.8 544362. 
379.0 1123814 
372.3 6161067. 

799.8 1424.2 232170. 
352 .. 8 
345.1 

o. 

324·. 8 355984. 
321.0 6161067. 

O. 6147184. 
617.9 1337.3 278490. 
295.8 265.5 4513808. 
295.8 265.6 4513808 

14.7 1290.1 139339. 
268 6 237 6 139339 
264. 233.14513808. 

205. 
196.1 
23335 
167.9 
60.5 

200.0 
o. 

128.7 
o. 
<) 

o. 
o. 

342.6 
o. 

345.1 
1004.9 
897.9 

94·2.3 
o. 

700.0 
690. 

o. 
609.3 
589. 

1243.3 280903. 
1 .4 420242. 
164·, 4513808. 

1162.1 141555. 
135.9 561797. 

28 9 4513808. 
171.5 O. 

1087.6 120442. 
97.2 4513808. 

O. 4624765. 
O. 1 
O. 46958. 
O. 65681 

318.5 31393. 
o 4624765. 
O. -8551 

321.0 6192460. 
1464.7 6183909. 
1 .7 2772. 

O. 1996. 
1464.7 6179141. 
1440.1 6123308. 
1384.7 5525420. 
1378.4· 1 
1379.0 4274. 

0. 37914 
1332 8 4790 
1329.9 3438. 

O. 0 5563335 
625.1 1309.2 5554519. 
625.1 1309.2 5010157 
999.0 1519. 5030848. 

SIJ SF' 
0.0213 O. 
0.6399 551.990 
0.0200 O. 
(). () $I 

1.0701 477.533 
0.0186 O. 

o. 
3. 22(H) 393 OJ 2<)8 
0.0180 
0.0177 
O. 

o. 
(I 

o. 
5. 3338 340. 195-
0.0174 0. 
0.0174 1.014 
9.0533 296.184· 
0.0172 0 
<) 0 

13.4391 264.528 
o 0167 O. 
O. 0 

37.0328 197 914 
0.0164 o. 
o O. 
(> 0166 0. 
O. 161.064 
0.0162 O. 
O. O. 
o. O. 
o. o. 
o. O. 
0.0177 1.000 
O. 0. 
O. O. 
0.0177 O. 
(). 3255(). 133E 37 
1.5012 
o. 
<).3255 
0.3891 
0.6266 

.5340 
39 

O. 
5.1311 

36 6111 

0.780 
0. 
O. 

147.682 
555. 122 

0.779 
o. 
O. 
0.703 
o. 

o. O. 
1.0443 479 972 
O. O. 
1.6614 O. 

PV TF~ 

0. -8551.0 
-,0.110 243 7 

7.300 O . 
o O. 

-0.967 146.8 
8.800 O. 
o. 
1.292 
7.700 
o. 
0. 

797.000 
<) ., 

O. 
0.384 
4 600 

0.528 
9. 100 

1 814 
7.400 
O. 
O. 
0.564 
O. 
O. 
O. 
0. 
0. 
O. 
O. 
O. 
o. 

85 583 
18.640 

<) 

85.583 
70.211 
41.638 

4.718 
0.655 
o. 
4.874 
0.682 
o. 

23.281 
o. 

17.541 

o. 
406.6 

o. 
c). ' 
o. 

277.7 
o. 

173.8 
18. 
o. 
O. 

149.2 
o. 
O. 

.6 
0. 
O. 
O. 

-161.1 
O. 
O. 
o. 
O. 
O. 

2835.9 
o. 
O. 
O. 
O. 

55.7 
107.1 

o. 
843.1 

0.0 
1030 4 

O. 
378.7 
826.0 

O. 
O. 
O. 
o 
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TL P 
52 233" () 
53 23<). l~. 

54 118.5 
55 121 $,4 
~36 118;i 5 
57 iT I; () 

::i8 17.0 
59 118" 

67 
68 
69 
70 
71 
72 
73 

1..5 
11.6 
16 7 

1 8.3 

5. 1 
()t< 

o 
O. 

75 O. 

79 1072 9 
80 566.0 
81 16 7 
82 ()~ 

83 118u 3 
84 521. 
86 0 
88 O. 
90 148.3 
91 139.1 
95 1.8 
99 O. 

100 o. 
104 2728.4 
:1.06 .0 
107 .0 
108 1.8 
109 O. 
1:L1 1.18 3 
112 O. 
113 O. 
114 rHL6 
115 41Lc':, 
116 4 1.6 
:1.17 411.6 
118 411 6 
1.19 411.6 
120 O. 

o. 
123 4.9 
125 529.5 
130 0 
131 119.3 
132 119.1 
133 () II 

201 0.1 

T H Q 
O. 1414.8 4798678. 

801.2 1424.8 232170. 
617.2 1337.0 4793476 
620. 338. 516452. 
617. 1337.0 4277024 
634.3 1351 7 1919. 
643.4 1356.1 2108 
617. 1337.0 4277024. 
525n3 1295. 39339. 

O. 1277.7 4137685. 

SV SF' 
3M1161 395.222 
3.1996 393.848 

10 O. 
5.2071 342.138 
5*1 321<) 34<).322 

38.2676 O. 
38.5658 O. 

5. 10 0. 
8.9984 297.323 
8. 554·5 298. 277 

F'V 
8.647 
8.486 
4.719 

TF\: 
780.3 

o. 

o. O. 
o O. 
0.666 1102.:;:; 
(J 664 4926.7 
4. 19 O. 
2 674· O. 
2.761 1059.4 

421.3 1246.9 280903 13.2395 265.955 1.720 
1.773 
0.568 
0.592 
O. 

o. 
O. 1233.2 3856782. 12.6351 266.971 1076.4 

233.4 1161.9 141555. 35.5932 199.798 o. 
o. 1141.4 3715227. 33 1879 200.920 1042. 

636.2 1 .6 9585. 39.1192 O. o. 
o. 
O. 
Q. 
O. 

342.7 119.6 O. .7941 O. O. 
470. 1274.4 O. 251.0113 0 
660.4 1365 0 1581. 130.5876 O. o. 

O. 
O. 
O. 
O. 

660.4 1365.0 4150. 130.5876 O. 

o. 
o. 
O. 
O. 

797.8 
• 1 

636.2 

340.2 
1000 2 

o 

340.1 
245.6 
122.9 

o. 
O. 

552al 
o. 
O. 

1464.7 
o. 
O. 
O. 
O. 

1384.7 
1309.2 
1 .6 

o. 
1190. 1 

o. 
797. 

-9648. 
6061. 

1 ()2<)333. 
579451. 
544362 

O. 
5010157. 

300. 
1519.8 5012929. 

o. 110957. 
0. 4150. 

311.4 O. 
14 4 996406. 

1032.1 3594785. 1 
O. 6462. 
O. 587. 

o. 
O. 
O. 
O. 
O. 
0.6346 
o. 

39.1192 
o. 
o 
1 6281 
o. 

o. 
O. 
O. 
O. 

553 190 
0. 
O. 
0. 
0. 
7.880 
o. 

o (l 

0.0179 O. 
o 0170 <) .. 647 

.0669 1040.682 
o. 
0. 
0.0213 

70.9891 
70.1785 

o. 
o. 

. 1.028 
161 828 

O. 

<) 

o. 
<) 

o. O. 
O. O. 

41.119 0. 
O. O. 
O. O. 
O. O. 
O. O. 

17.896 799.9 
O. 0 
0. O. 
O. O. 
<) 139.1 
3.739 518 (l 

0. 0. 
O. 1769.4 
o 2728.4 
0.264 O. 

1 .9 

5,q·9. 1 6165490. 
1087.6 120442. 
1088.6 3594785. 
1040. 3594785. 188.2706 1040 682 

.<) • 267 1112 1 
3.739 -9648.0 

o. 
340 1 

o. 
0. 

28.0 
128.0 
128.0 
128.0 
128 <) 

128.0 
O. 
O. 

278.0 2352390. 
311.4 7143590. 

1440.1 
o. 

97 0 
97.0 
97.0 
97.0 
97.0 
97.0 

o. 

6104872. 
1491 
8971 

28375. 
13843. 
22578. 
22274. 

4768. 
4624765. 

134.2 102.2 
827.0 1426.6 17919 

o. O. 
617 8 1 .2 131273. 
617 5 1337.1 125054. 

O. O. 255740. 
O. 1 19 80. 

0. 
0.0179 
O. 
O. 
O.()l62 
0.0162 
0.0162 
(l.0162 
0.0162 
0.0162 
O. 
O. 

o. O. 
O. 0.095 
o. O. 
o. O.115E 19 
0.624 O. 
0.624 O. 
0.623 O. 
0.660 O. 
0.660 O. 
0.660 O. 
O. O. 
O. O. 

0.0163 O. 5.500 
1.3913 0.628 
O. 0. 
5.2878 1.019 
5.2953 1.019 
O. O. 
O. 210.590 

o. 
O. 
O. 
O. 
O. 
O. 

1 

o. 
o. 
o 
o 

411 6 
411. 6 
411.6 
411. 6 
411.6 
411. 6 

o 
o. 
O. 

51 . 
o. 

119.3 
119.1 

O. 
o 
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CYCLE HEAT BALANCE 

VALVE POINT 2ND VL 05/13/87 
INTERMOUNTAIN PWR PROJECT 

820000. KW TC6F-30 IN LSB 
2400. PS G 1000.1 1000. F 

CALCULATED USING ASME 

COMBINED TURB NE-CYCLE 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

TEST CONDITI 

592031. 
7980.0 

4056100. 

INT 03 
UNIT #2 

TURBINE NO 270T151 
2 300 IN HG ABS 

RATED CONDITIONS 

591526 
7986 8 

4099223 .. 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 

COLD RHT 

PRESS 2399.80 384.30 
TEMP 1007 20 .80 
ENTH 1465.68 1289 .. 21 
ENTR 1 .. 5365 
EFF 81 15 

ABSCISSA PHPX/PT=0 .. 1601 P1 

REHEAT TB 
IP TB 

INLET EXH 

354.00 81 02 
1000 .. 44 621 20 
1524. 1341 

1.7775 1.7925 
92 000 

. 148 

LP TB 
EXH 

3.074 
115.92 

1046 .. 78 

94.013 

VAN= 440.9 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY 
RHT TB LP TB RHT LP 

AE 508 50 316 38 
H ELEP 1046 78 1046.78 
H UEEP 1059 1059.29 
EFF ELEP 94.01 93.10 94.01 93.10 
EFF UEEP 91 55 89 15 91- 89 .. 1 
VAN 440 89 440.89 

* LOAD AND HEAT AT RATED POWER H2 PRESS FLOW AT 
PRESS 2412.2 PSIA AND TEMP. OF 1000 F .. 

A03-1 
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T G L PERFORMANCE OF CONDENSING ON SHAFT NO 1 

TOTAL TE ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TE LP TB RHT TB LP TE 

H ELEP 1048.96 1048.96 
H UEEP 1061 .. 46 1061 .. 46 
EFF ELEP 93.58 .42 93 58 92.42 
EFF UEEP 91 .. 13 88.47 91.13 88 .. 47 
VAN 441..89 441 89 

FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
/' NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

( 

1 1235.50 0 0 O. 86.6 O. 401 999.8 
4 718 77 1 959 0.86 712.60 157 4 832 .. 0 3673957. 828 4 

RH 1 354.00 O. O. O. 3375577. 796.7 
8 346 92 O. o. 0 350.2 O. 81 7 

11 157 60 0.499 1.01 156 00 711.2 791.5 3238282. 782 2 
1 81 02 O. o. 0 807 .. 6 o. 2910222 -1122 1 
1 44.64 0.1 1 01 44 .. 19 1414 .. 8 1087 0 2825494. 1064.1 
16 27. 0.110 1..17 26.95 2021.4 1105.3 2648608. 1084.7 
18 7.96 0.035 1.27 .86 601 • 0 1097 7 2558119 • 1053.2 
19 3.48 0 0.62 3.46 12096 .. 0 1111 6 1108.1 
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TL PRESS TEMP ENTH FLOW 

F E D W ATE R Y C L E 

HEATER 8 
4 1::"' , ,IN IN 2598.00 441.40 422.30 4060147.6 CLOSED 
2 EXTR 708.80 720.70 1357 50 326721. 3 TD -4.0 

DRAIN 708.80 445.80 425 69 326721.3 DC 4.4 

HEATER 7 
7 FW IN 2598.00 365.10 341.35 4060147 6 CLOSED 

EXTR 376.80 566.00 1289.43 319656.0 TD -2 .. 6 
6 DRAIN 376.80 1. 10 .36 6.0 

ENTRY 708.80 445.80 425.69 326721.3 

HEATER 6 
10 FW 1'.1 2728.40 316.30 291. 30' 4060147.6 CLOSED 

8 EXTR 155.70 800 90 1427 1 149285 1 TD = .7 
9 DRAIN 155.70 321.70 292.28. 795662.4 DC = 5 4 
6 ENTRY 376.80 371. 10 344 646377.3 

PUMP 
11 FW IN 0 0 .. o. 4021693 .. 2 
86 SEAL INJ 0 o. o. 93029.4 
30 SEAL RET o. 0 o. .0 

LEAKAGE o. 0 o. o. 
24 EXTR 1500.00 246.50 218 13 o. 

( 35 FW OUT 2728 40 316.30 291.30 4060147 .. 6 

HEATER 5 
13 FW IN 89 .. 01 272 .. 80 241.90 3044763.5 OPEN 
12 EXTR 80 1 17.90 1339.77 182250 9 STO 778 4 

111 DRAIN 80 19 312.50 282 62 5171452.2 SC = -0 • 
109 ENTRY o. 0 .. 247. 1 • 4 

HEATER 4 
17 FW IN 131 80 243 30 212.01 3044763 8 CLOSED 
15 EXTR 43.47 514 70 1291 86 84727.4 TD -0. 
16 DRAIN 43.47 .30 214 87 4 DC 3 .. 0 

3 
20 FW IN 131 .. 80 60 3044763 8 CLOSED 
18 EXTR, .99 414.90 176886.0 TD -1.1 
19 DRAIN 25 99 185.70 153.76 261613.4 DC = 7 1 
16 ENTRY 43 47 246 .. 30 214 .. 87 84727.4 

HEATER 
FW IN 1 1 80 146.10 114.36 3044763 .. 8 CLOSED 

21 EXTR 7 .. 51 238 60 1165 62 90489.1 TD = 1.4 
22 DRAIN 7 .. 51 164 60 132 57 352102.6 DC = 18 .. 5 
19 ENTRY 99 185.70 153 76 1613.4 

A03-3 
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TL PRESS TEMP ENTH FLOW 

STM SEAL REG 
88 FLOW TO o. o. o. 2353 0 CALCULATED 
70 TDV 1.57 563 90 1318 84 2353.0 TO HEATER 
68 TDV 1.85 480.00 1279.09 o. TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW 0 

HEATER 1 
26 FW IN 171.00 125 10 93.49 3044763 8 CLOSED 

EXTR o. 1094.42 60727.6 TD 0.8 
1 DRAIN 3.44 127.20 .16 63080.6 DC 1 
70 ENTRY 1.57 563.90 1318.84 2353.0 

PUMP 
33 FW IN 0 o. o. 3137793.2 
87 LEAKAGE o. o. O. O. 
27 FW OUT 0 .. 0 .. 0 .. 3137793 .. 2 

FW TO BOILER 

1 FW IN 2598 00 508.50 497 28 4060147 .. 6 S+L -4047. 

/ T U R B I N E X P A N I o N 
( 

MAIN LINE 
71 EXIT 0 .. 0 1465 68 0 .. 
36 THROTTLE 2399.80 1007 20 1465 68 4056100.2 

VALVE LKG 

SQRT P/V 86 079 
37 LO NO 1 354.20 888 64 1465.68 2281 .. 2 C =: 55 .. 758 

SQRT P/V 
38 LO NO 0 o. 0 .. 18 .. 4 199 .. 263 

EXP TO STe 1 
40 SHELL 1235.50 849 .. 55 1409 .. 00 40 6 

112 EXTR 0 .. 0 1409.00 37025 .. 0 

NO 2 

SQRT P/V =.11 19 
42 LO NO 1 84 .. 08 641.00 1351. 05 9647 6 C =: 0 000 

P/V 3 302 

(, 43 LO NO 2 13.68 638 .. 50 1353 .. 91 C 1196.275 

SQRT P/V 0 .. 
100 LO NO -. :;;, 0 O • 0 563.9 C 2117.000 



( 

TL 

Lj<l SHELL 

46 LO NO 

·47 LO 1\10 

1,00 LO 1\10 

4·9 EXH 
E 

R:.~ , .... 
. .J() TO F<:HT 

BEFOF(E 
7"7 .... ) / EI\iTF,Y 
84 PIFTER 

51 ENTF(i 
25 ENTRY 

52 SHELL 
53 EXTR 

LO NO 

58 LO NO 

100 UJ NO 

100 LO NO 

i 
.C 

2 

"'!' 
'-' 

LO 

LO 

1 

2 

"'!' 
'-' 

4 

PRESS 

7:1.8.77 
1 y b() 

83 H:l 

1 63 

()II 

384.30 
384.30 
384.30 

0.08 

354.00 

346 92 
359.51 

157.60 
156 00 

1 .63 

13.63 

() . 

O. 

() 111 

...,.,..,,.., 
I"'::''''::'. 

562.80 

54·3. 10 

0, 

566.80 
566 80 
566.80 

O. 

1001.30 

1000.05 
757.60 

q. 
803.30 

627 10 

64·1. 10 

O. 

0. 

1358.4·7 
358. 47 

1312.29 

1308.00 

O. 

1289.21 
1289.21. 
1289.21 

1525. 

1525.29 

1524.83 
1396.77 

1419.01 
1429.02 

1348.40 

1355. 17 

O. 

O. 

FLOliJ 

EXP TO STG 4-
3673956.9 
326721~3 

PACKING NO 1 

SQRT F'/V :::: 16. 123 
31.1·08.0 C - 374. 646 

SQF.:T P/V :::: 3.394 
2068.6 C :::: 775.546 

SQFn F' V 0.558 
563.9 C :::: 2117.000 

EXPAND TO EXHAUST 
3692951 8 

31.9656. 0 
3373295.8 

REHEATEF.: 1 
O. 

3375577. (j PCTDF' :: 7.884 

EXPAND TO BOliJL 
3387566.6 

11989.6 

EXP TO STG 11 
3238281. 

149285.1 

PACKING NO 3 

SQRT P/V 3.211 
:t237.9 C :: 1146.047 

SQRT P/V 0.536 
1314.7 C 4555 

SQF\T P/V (J ti 533 
563.9 ·C 2117.000 

SQRT P/V :::: O. 
563 9 C 2117.000 
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56 EXH 
55 EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

108 TB EXH 
76 ENTRY 

122 DRAIN 

PRESS 

81.02 
82.83 

81.02 

44.64 
44.19 

27 27 
26 95 

7.96 
7.86 

3 48 
3.46 

1 51 
o. 
7 1 

o. 

TEMP 

621. 
623.60 

621.20 

o. 
530.10 

o. 
425 50 

ENTH 

1 1. 
1342.42 

1341. 

1282 30 
1299.28 

1237 67 
1250.49 

1144.85 
1168.78 

o 1093 .. 58 
o 1094 42 

115.92 1059.2922 
o 0 

164 .. 60 1 57 
O. 0 .. 

MEASURED LOAD = 592031.0 PF = 0.991 
FL =4353.0 SHAFT 1 KW 601607 .. 5 

FLOW 

TO EXHAUST 
2910221. 7 
324379.4 

10221.7 

2825494. 
84727 4 

2648608.2 
176886.0 

EXPAND TO BOWL 

EXP TO STG 15 

TO STG 16 

EXP TO STG 
2558119 1 

18 

90489.1 

EXP 19 
2497391 .. 

60727.6 

CONDENSER 
SHAFT 1 

2497391 5 LEVL -5031.0 
283268.5 
352102.6 

3137793.6 

GENERATOR 1 
SHAFT 1 

H2 .00 
GL = 5223.5 

1 
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TEST CYCLE HEAT BALANCE 

P E R F 0 R M A N C E 

TRUNKLINE OUTPUT 

TL F' T Q SV SP PV TR 
1 2598.0 508.5 4060148. 0 0202 o. o. -4047.4 

708.8 720.7 1. 0 91 504.477 -4.023 216.2 
3 708.8 445.8 425.7 326721. 0.0193 0 4.400 O. 
4 2598.0 441.4 422 3 4060148. 0 0 O. 0 
5 376 8 566.0 1289 4 319656 1.5086 438.791 -2.609 127.2 
6 376 8 371 1 344 4 646377. 0 01 O. 6 000 O. 

• 0 365.1 341.3 4060148. O • o. O. O. 
8 155.7 800.9 1427.8 149285. 4.7626 361.381 -3.719 439 .. 5 
9 155.7 321.7 292.3 795662. 0.0177 0 5.400 0 .. 

10 2728 4 316.3 1.3 4060148. 0 .. 0174 0 0 O. 
11 o. O. 0 .. 4021693. 0 .. O. O. 0 .. 
12 80 2 617.9 1339 8 182251 7 .. 9129 312 204 778 400 305.7 
13 89.0 272.8 241 .. 9 3044764. 0 .. 0172 0 0 o. 
14 1 1.8 272 .. 8 0 3044764. 0 .. 01 1 .. 014 O. 131 8 
1 43. 514.7 1291 9 84727 .. 13 .. 2309 272 .. 313 -0.487 242.4 
16 43.5 246.3 214 9 84727 0 0170 O. 3.000 O. 
17 131 8 243.3 212.0 3044764 0 0 O. o. 
18 26.0 414.9 1 176886. 19. .229 -1.071 1 
19 26.0 185.7 153.8 26161 . 0.0165 O. 7.100 o . 
20 131.8 178.6 146 9 3044764 0 0 O. O. 
21 7.5 238.6 1165 6 90489. 55 0083 180 .. 006 1.406 58.6 

/ ,......., 
.,::...t!. 7 164.6 1 6 103. 0 0164 O. 1 .500 0 

1 1- 146.1 114.4 3044764. O. o. O. O. 
24 1500.0 246 .. 5 218.1 O. 0 01 0 .. 0 0 
:25 3.4 O. 1094 .. 4 60728. O. 146.922 0 46 .. 9 
26 171.0 125 .. 1 93 .. 5 3044764. 0 .. 01 0 .. 0 0 
27 o. 0 0 .. 1 0 .. 0 .. O. Ooo 
28 0 0 .. 0 .. 16805. O. O. O. 0 .. 
29 o. O. O. 37770. O. O. 0 0 
30 o. 0 O. 54575 .. 0 .. 0 .. O. 0 .. 
31 2835.9 300 4 275 .. 3 O. 0 .. 0173 O. O. 0 .. 
33 0 0 O. 137793. 0 .. 0 O. o. 
34 O. o. 0 .. -4047. O. O. O. 0 .. 
35 2728.4 316 .. 3 291 .. 3 4060148 .. 0 .. 0174 0 .. 0 0 .. 
36 2399.8 1007.2 1465.7 4056100. 0 3239 1465.676 86 079 O. 
37 354.2 888 .. 6 1465.7 1 2 .. 2175 0.780 12 .. 638 .. 8 
38 o. O. 0 .. lB. O. O. O. 199. 
39 2399.8 o. 1465 .. 7 4051301. 0.3239 9· 86.079 0 .. 
40 1235 5 849.5 1409 0 4014276 0.5748 46 362 0 
41 718.8 O. O. 175 .4 
42 84 1 641.0 1351 .. 0 9648. 7.7125 0.779 3.302 0.0 
43 13 7 638 .. 5 1353 .. 9 3386. 47 7318 0 0 .. 535 1196.3 
45 o. 0" 0 25035. O. 0 0 0 .. 
46 83 2 .8 1312 3408. 7 .. 1 0 .. 703 394 374. 
47 1 .6 543.1 1308.0 2069 43.7136 O. 0.558 775.5 
48 O. O. 0 3698992. 0 0 O. O. 
49 384.3 566 8 1289 1 .. 4783 440.698 16 0 

\ 50 .3 566. 1289.2 3373296. 0 O. 0 .. 0 
51 346.9 1000.1 1524.8 2.4682 O. 11- O. 

/ 
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TL F' T H Q SV PV TR 
52 157.6 O. 141 .0 3238282. 4.6515 362.797 5.821 782.2 
53 156 0 803.3 1429.0 149285. 4 7628 361.534 5.723 o. 
54 81.0 621 2 1. 3234601. 7.8559 O. 3.211 O. 

82.8 623 6 1342.4 324379. .7001 314 452 O. 0 
56 81.0 621.2 1341.3 2910222. 7.8559 312 917 O. O. 
57 13.6 627.1 1348 4 1238. 47.4065 O. 0.536 1146.0 
58 13.6 641.1 1355 ..... 

"'- 131 . 48.0213 O. 0.533 4555.3 
59 1.0 621 1341 2910222. .8559 O. 3 11 O. 
60 44.2 530.1 1299.3 84727 1 .2263 273.323 1.828 o. 
61 44.6 0 1282.3 2825494 12.6739 274.292 1.877 1064.1 ,,..., 
0"'- 27.0 425.5 1250. 176886 19.4038 244 258 1 179 O. 
63 27. O. 1 .7 2648608 1 .6886 .363 1 1084.7 
64 7.9 245 6 1168.8 90489 0936 182.061 0.385 0 
.l.!:" 
....,..,J 8.0 o . 1144 8 2558119 48.8779 183.152 0.404 1053.2 
66 1 .4 612.0 1341.1 8173 47.4053 O. O. 0 
67 80. 1 • 0 1184.7 o. • 4836 O • O • O. 
68 1 8 480.0 1279 1 O. 302 .. 4288 O. 0 o. 
69 1.6 563.9 1318.8 0 387.7559 O. O. 0 
70 1.6 563.9 1318.8 2353. 387.7559 0 O. O. 
71 0 O. 1 7 0 O. O. O. O. 

0 O. O. 778. O. 0 O. o. 
73 0 o. 0 -5031. O. O. o. 0 
75 O. o. O. 4789. 0., O. O. 0 
76 0 O. o. 283268. 0 O. o. O. 
79 712.6 7 1358.5 1 O. .075 O. 
80 384. 566.8 1289.2 319656. O. O. O. O. 
81 13.4 612.0 1341.1 0 47.5471 0 O. O. 
82 O. O. O. 3373296. 0 O. O. 0 
83 80.2 312.2 11 • 1 O. 0 0 O. 

r 84 354.0 1001. 1525.3 3375577. 2.4187 7.884 12.098 796.7 
( 86 0 O. 0 93029. O. O. O. O. 

88 o. 0 O. 2353. O. 0 0 O. 
90 110.1 31 5 .7 O. 0.0176 0 O. O. 
91 114 8 247.7 216.4 1149759. 0.0170 0.647 o. 114.8 
95 115.9 1046.8 2497392. 212.0179 1059 292 3 074 440.9 
99 o. O. 6204 O. 0 0 O. 

100 O. O. 0 .. o. o. 2117.0 
104 508. 497.3 4075897. 0.0202 1.028 o. 2598.0 
106 O. 1094.4 60728. 100 7990 147.072 0.185 0 
107 3.5 0 1093 6 2497392 100.2007 o. 0 186 1108.1 
108 1 5 11 .9 1059. 2497392. 226.3461 1059 292 3.074 -5031.0 
109 o. O. 247. 1945421. O. O. o. O. 
111 80 2 312. 282.6 171452. 5.461 o. -0.296 O. 
112 0 O. 1409.0 37025. o. o. 0 O. 
113 0 o. o. 4000678. O. 0 0.115E 19 O. 
114 474 8 1 .7 14413 0.0 0 o. 474.8 
11 474.8 1 92.7 8053. 0.0162 0.624 o. 474.8 
116 474.8 123 5 92.7 26462. 0.0162 0.623 0 474.8 
117 474.8 123 5 92.7 18791 0 0162 0.660 o. 474 8 
118 474.8 92.7 0 0 0162 O. O. O. 
119 474.8 1 92.7 25311 0.0162 0.660 0 474.8 
120 o. 0 •. 0 4800. O. o. O. o. 
122 O. O. o . 3137794 O. o. O. O. 
123 • 4 1 .2 . ~ 63081. 0.0162 O • 2.100 O. 
1 359 .6 1396 8 11990. 1.9516 o. 0 

( 130 O. O. o. 155184 0 o. O. O. 
131 81 4 617 9 1339.7 77380. .7968 1.018 O. 81.4 
132 81.4 6 7.6 1339.5 77804. 7.7916 1.019 0 81 4 
133 O. O. 0 154620 O. O. O. O. 
201 0.1 0 1525.3 o. o. 236.117 O. O. 
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TEST CYCLE HEAT BALANCE 

(J5/ J.3/87" 04 
INT~RMOUNTAIN PWR PFW.JECT 

TEST PO I"H 
UI\! I T *~2 

TEi'IP 
ENTH 
EI\IT~: 

EFF 

1~CrSF"""3() It\! LSD hiE 
1000./ 100(:;" F :~ ,,300 I !\! H(3 ASS 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST COND I T I m,IS * RATED COND TIONS 

TOT(.:IL UHclD 
i,,·iE{'iT F~(iTE 

THFi:CJTTL.E FLOI.A) 
7875"4 

TURBINE THERMAL PERFORMANCE 

8589>36. 
7883.3 

6281116. 

HIGH pr-i:ESS TE: REHEAT TB 

THROTTLE 

2394.00 
1000 80 
1461.62 

1.5339 

COLD RHT 

571.20 
623 (H) 

1307.52 

87.890 

PHPX/PT=O.2386 PI 

IP TB 
INLET 

526.10 
1008.54 
1524.17 

1.7343 
91.778 

PT=O.8046 

EXH 

118.90 
623.6() 

1:::::40. 15 
1. 7497 

LP TE 
EXH 

'* 8()9 
1 .63 

1036.53 

93.662 

VAN= 1 .2 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

ELEP 
UEEP 

EFF ELEP 
EFF UEEF' 
V(~i"\1 

TB ENERGY BALANCE 
RHT TB LP TS 

520.63 
1036.53 
1045.20 

93 66 
92 ~ (H) 

515.24 

327.60 

92.68 
90.03 

, 
LP TB ENERGY BALANCE 
RHT TS LP TB 

1036.53 
1045.20 

93.66 
92.00 

515.2Ll· 

92.68 
90 03 

* LOAD AND HEAT RATE AT RATED POWER AND H2 PRESS. FLOW AT 
RATED PRESS. OF 2412.2 PSIA-AND TEMP. OF 1000 F. 

A04-1 
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/ 
/ 

\ 

F~f-'J 

T G L PERFORMANCE OF CONDENSING SECTION 

H ELEF' 
H !.JEEP 
EFF ELEF' 
EFF !JEEP 

STG SHELL 
NO PRESS 

1 1926 2() 

4 1088 56 
1 526u n 
8 515.58 

11. 234.73 
15 118.90 
j,5 65.64 
16 39 97 
18 11.70 
19 5.03 

TOTAL TB ENERGY BALANCE 
RHT TB LP TB 
1038.88 
10 .. 1-7.54 

93 21 
91 55 

516.51 

STAGE 

ONE PCT 
VEL HD DELTt::l 

O. 0. 
.c,. If 272 1.24 
O. O. 
o. O. 
0 820 1. 12 
O. O. 
0.289 1. 28 
0.191 1. 39 
0.058 1. 44 
<) 020 1. 13 

91 96 
89.32 

FLOW FUNCTION 

FLANGE NOZ 
P PRESS AREA 

o. 86.6 
1075.10 157.4 

0 35().2 
O. 350 2 

.10 11.2 
O. 807 6 

64.80 1414.8 
39.42 2021.4 
11.53 6018.0 
4.97 12096.0 

SHAFT NO 1 

LP TB ENERGY BALANCE 
RHT TB LP TB 
1038.88 
1047.54 

93.21 
91. ~j5 

5 6.5 

Q/AP QFS 
H FLG 

O. 6159187. 
850.2 5560286. 

O. 5041443. 
O. 5059466. 

791.8 4825868. 
O. 4304371. 

1089.6 4164668. 
1105.0 3882181. 
1086 5 3739758 
1125.8 3622591. 

1 

91.96 
89_32 

Q/AP 
H SHL 

1006.3 
844.9 
799.8 
818.9 
782 1 

1129.1 
1064 6 
1082.1 
1046.4 
1119.5 

A04-2 
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TL F'RESS TEI"'IF' ENTH FLOW 

F E E D I,'J A T E Fi: C Y L 

HEATEF~ 8 
4 FI,!.J IN 2762.80 479. <) 463.91 6224-686.7 CLOSED 

1 {)651>' ()() ""'70""' I I •• H 10 381 58 58()635,. 6 TD 0.4 
""!;' DF:AIN t ().~5" ()() 486. ~.:::o 471.76 580635.6 DC :;::: 7 2 -",,' 

,"-IEATER 7 
7 Fl~J I 1\1 2762.8() 395Q 2(> 373 10 6224686.7 CLOSED / 

t:::' 
d EXTF~ 558.00 622 a ()() 1307.96 551437.6 TD -0.6 

Df~AIN 558.00 404· 00 379.76 1132073.2 DC :;::: 8.8 
ENTRY 065.00 486.30 471.76 580635.6 

HEATEF~ 6 
10 FI"J IN 2911.50 34·5.80 321.88 6224686.7 CLOSED 

r, 
c' E TF-: 23<)" 3() 807.20 1427 95 233597. 1 TD :;::: 1.4 
e:, 

t DRf><\IN 23() 3() .50 325.58 1365670 3 DC 7.7 
t:) E!\ITF;:Y 558.00 404.00 379.76 1132()73. 

F'Ut"1F' 
11 FI,.J I 1\1 <) O. O. 6180136.6 
Ej6 SEAL INJ O. O. o. 110300. 1 
30 SEAL RET O. O. O. 65750.0 
-:"1"'1 
. -':l.t::' LEf'4I<AGE o. o . o. o. 

,- 24· EXTH 1500.00 .40 267 69 O. 
35 FW OUT 2911.50 345.80 321.88 6224686.7 

HEATER 5 
13 FlAJ r 1\1 127.90 296.20 265.92 4534-595 4 OPEN 
12 EXTR 118.70 624-. 10 1340.41 280170.6 STO o. 

111 DRAIN 118.70 340.50 311.78 7090343.3 SC = -0. 1 
109 ENTF-:Y O. O. 276.69 2275877.0 

HEATER 4 
17 FW I hI 174.90 264.40 233 1 4534595.7 CLOSED 
15 EXTF~ 63.55 520.30 1292.84 139702.6 TD 0 3 
16 DRf':lIN 63.55 269. 10 238 08 139702.6 DC = 4.7 

HEATER 3 
20 FW IN 174.90 196.30 164.74 7 
18 EXTF( 38. 1 1 418.70 1245.78 282487 1 TD -0.1 

9 DRAIN 38. 11 205.50 173 68 422189 7 DC - 9.2 
16 ENTF~Y 63. 269. 10 238.08 139702.6 

HEATEH 
23 Fl4l IN 174.90 160.60 128.97 .7 
21 EXTFc 11.09 236.80 1163.62 14·2423.2 TD 1.8 
22 DRf,1 11.09 168. 10 136.08 564612.9 DC 7. 
19 ENTRY 38. 11 205.50 173.68 422189.7 

A04-3 
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TL F'F<ESS TEt'1P ENTH FLOW 

STt1 SEAL nEG 
88 FUJV,j'TO <) • o. () *I 3936~ :l CALCULATED -" .... / '.~J TDV . 15 651.90 1361.01 3821.2 TO HEATEF.: 
'~·J8 TI)t,/ .29 4·80.00 1279.24· 14.9 TO CONDENSER 

i'iOT CODED Fon I"IU 1'"1EAS TOTAL FLmJ o. 

HEf"lTEF, 1 
:~.~. F!;J IN « 7e) 129 70 98. 1 4534595. 7 CLOSED 
25 EXTF~ t~r .. 88 O. 1091.4·5 117166.9 TD (" , 

.1. /::) 

123 DF~~AIN 4.88 134.80 102.76 685601 1 DC . 1 
~\,.., ENTF\Y 11.09 168. 10 136.08 564612.9 .~..;;... 

7() ENTR:Y "' 15 65 .90 1361.01 3821.2 "-' ,. 

PUMP 
"':!'''':!' Fl!J IN <)11 O. O. 4644895.8 ,_'<_1 

87 LEAKAGE o. O. O. O. 
,..,..." HJ OUT 0. O. () M 4644895.8 "':. I 

Flt.J TO BOILER 

1 n;J IN 2762.8<) 551.90 548.78 6224686 7 S+L -4·523. .l. 

" T U R B I N E E X P A N S I 0 N 

1"1AIN STEAt"! LINE 
71 EXIT O. O. 1461 62 O. 
36 T1-mOTTLE 2394.00 1000.80 1461.62 6220163.4 

VALVE STEt1 L1<G 

SQRT F'/V -. 86. 150 
37 LO NO 1 526.3() 892. 1461.62 2790.9 C .578 

SQRT F'/V 18.853 
"":!'o 
·.~:W LO NO 2 0. 0. o. 1997. 1 C ::::: 105 928 

EXP TO STG 1 
4·0 SHEl_L 1926.20 938.50 1437.26 6159186.8 

112 XTF.: O. O. 14·37.26 56188.6 

t 
PACKING NO 2 

SQRT P/V . 1 19 
ll:2 UJ NO 1 123.86 688.00 1372.3<) 13628.6 C 0.000 

SQFa F'/V ::: 4.770 
LJ·3 LO NO 2 15.20 686 10 1376.99 4032.0 C 971.961 

SQRT P/V = 0.582 
100 LO NO 0. o. O. 604.5 C ::::: 2057.052 

A04-4 
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TL PRESS TEMP ENTH FLOIJJ 

XF' TO'STG 4 
4 S!'-IELL 1(:188 tI 56 () to 13820%37 5560286.2 
79 EXTF\ 1075. 10 794 2() 1382 37 580635.6 

PACKING NO 1 

SQRT P/V _. 23.538 
"'16 UJ 1\10 1 12:2: ~ 51 605.70 1330.94 4.:.183.2 C :::: 355 283 

SQRT P/V 4.908 
47 LO hiD 2 15.09 584.70 1327to85 3275.0 C 790 423 

SQFa P/V -, 0.606 
100 LoO NO C' .J. O. O. 604.5 C 2057.052 

EXPAND TO EXHAUST 
L'r9 EXH 571" 2() 623.00 13()7111 52 5590089.5 
B() EXTF\ 571 20 623. (H) 1307.52 551437 6 
~j() TO mn 571.20 623.00 1307.52 5038651.9 

REHEATER 1 
BEFOF\:E LO <) 08 0 1524 56 c .I. 

37 ENTF~Y 
/' E:4 AFTEF~ LO 526.10 1009.20 1524. 5041442.9 PCTDP 7.896 

EXPAND TO BOWL 
51 ENTRY 515.58 1007.97 1524,.17 5059465.5 

1'"'c-.a.;:...J ENTF\Y 533e! B() 822.60 1424.08 18022.6 

EXP TO STG 11 
SHELL .73 O. 1419.48 4825868.4 

=':53 EXTR 232. 1<) 808.80 1428.70 • 1 

PAC.<ING NO 3 

SQRT P/V 4.720 
e-
,,J I La NO 1 1 .05 636.40 1 .81 1783.3 1063 375 

SQRT P/V ::::: 0.590 
58 La NO 2 15 08 647.70 1358.29 2027.1 C :::: 5488.745 

SQRT P/V 0.588 
100 La NO 0 O. (I 604. C 2057.052 

SQFa P/V :::: o. 
100 LO NO 4 e _I. o. o. 604.5 C 2057.052 

( 
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T' .L 

5l:::! 
r.:"t::" 
'_)'''..1 

59 

EXH 
EXTF,: 

ENTR:Y 

61 SHELL 
60 XTF( 

':::.3 SI·-iELL 
62 EXTF~ 

65 SHELL. 
64 EXTF\ 

07 SHELL 
106 EXTR 

TL 

108 TB EXH 
-r ' 10 ENTRY 

122 DRAlN 

PRESS 

118.90 
1'?'? 
-~. 0 

1 8.90 

65 64 
64.80 

39.97 

:ll • 70 
11 53 

,. <)3 
4.97 

PRESS 

1 87 
O. 

O. 

TElvlP 

623IOt~() 

626.90 

623.60 

O. 
531.20 

426.70 

o. 
239.5C) 

0. 
O. 

TEMP 

123.63 
0. 
O. 

LOAD 859850.0 
SHAFT 1 KW:::: 871730.1 

ENTH 

1340. 
1341.60 

1340. 1 

1282.19 
1298.10 

1237.49 
124·9.50 

1145.04 
164.76 

1092.13 
1091 45 

ENTH 

1045.2040 
0 
O. 

PF:::: 0.989 
FL =4353.0 

FLOW 

EXPAND TO XHAUST 
4304370.8 

516478. 1 

4·304370.8 

4164668.2 
139702.6 

3882181 1 
282487.1 

3739757.9 
142423.2 

3622591.0 
117166.9 

FLOW 

EXPAND TO BOIAJL 

EXP TO STG 15 

EXP TO STG 16 

EXP TO STG 18 

EXP TO STG 19 

CONDENSER 

3622591.0 
1017482.3 
4644896.3 

H2 
GL 

SHAFT 1 
LEVL -4823.0 

GENERATOR 1 
SHAFT 1· 

64.00 
7527.1 

A04-6 
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""'1 I ..... 

1 2762.8 
1 

t::t 558" () 
2762 t7i 

c;~ 23() ~ 3 
n 2911. 

11 0" 
12 118.7 
;1.3 127.9 

4 174" 9 

17 174,,9 
18 :38. 1. 
19 38. 
2() :1.74" 9 
21 11. 1 
22 11. 1 

24 1500.0 
25 4· 9 
26 222ul 
27 
28 O. 
29 (Ju 

30 O. 
31 .9 
33 <)tl 

34 O. 
35 2911.5 
36 2394;; c) 

37 526ta3 
38 O. 
39 2394 0 
40 1926.2 
41 088.6 
42 
43 
45 
46 
4·7 

o. 
122f#5 

5. 1 
48 O. 
49 57 2 

TEST CYCLE HEAT BALANCE 

P R FOR MAN C E 

TRUNKLINE OUTPUT 

T 
r:::"t:::"'.u 0 
. ..J .• J.1.. 7 

792 .. 1 

622 0 
404.0 
395~2 

807.2 
353n5 
345.8 

O. 
624 1 
296.2 

52<) 3 

H G! 
5<'18.8 6224687. 

1381.6 580636. 
471,,8 580636. 
463.9 6224687. 

1308.0 551438. 
379.8 1132073. 

• 1 6224687. 
1427.9 233597. 
325.6 1 
321.9 6224687. 

(f. 6180137. 
1340.4 280171. 
265.9 4534595. 
266.0 4534596. 

1292.8 139703. 

SV 
0.0212 
().6357 

SF' 
(" J • 

552.279 
0.0200 O. 
O. O. 
1.0566 478.464 
0.0187 O. 
O. O • 
3. 174· 393.810 
0.0180 O. 
0.0177 O. 
O. 0. 
5. 3481 340. LJA8 
0.0174 O. 
0.017Ll· 1.014 
9.0660 296.486 

269.1. 238.1 1.39703. 0.0 O. 
264.4 233 5 4534596. O. O. 
418.7 1245.8 282487. 13.5632 264.340 
205.5 173.7 422190. 0.0167 O. 
196.3 164.7 4534596. O. O. 
236.8 1163.6 142423. 37.041 198.140 
168.1 136.1 564613. 0.0164 O. 
160.6 129. 4534596 
295.4 267.7 O. 

O. 1091.5 117167. 
129.7 98.2 4534596. 

O. O. 4644896. 
O. O. 18646. 
O. O. 47104. 
O. O. 65750. 

333.9 .7 O. 
o. O. 4644896. 
o. O. -4523. 

345.8 321.9 6224687. 
1000.8 1461.6 6220163. 
892.6 1461.6 2791. 

O. O. 1997. 
O. 1461.6 6215375. 

O. 1382.4 5560286. 
688.0 
686.1 

o. 
605.7 
584.7 

1372.3 
1 0 

0. 
1330.9 

327 8 

13629. 
4032. 

38166. 
4483. 
3275. 

O. O. 5598452. 
623.0 1307.5 5590090. 

O. O. 
o 01 O. 
<) 161.176 
0.01·62 O. 
0. <). 

O. O. 
(l O. 
O. O. 
0.0176 O. 
O. 0. 
O. O. 
0.0177 O. 
0.3226 1461.622 
1.4807 0.780 
O. O. 
().3226 el. 
0.3856 146.478 
0.6227 555.375 
5.4431 

44 8245 
(l 

5.0854 
41.1273 

0.779 
o. 
o 
0.703 
O. 

o. o. 
1.0310 480.943 

50 571.2 623.0 1307.5 5038652. 
51 15.6 1008.0 1524 2 5059466. 

O. 
1.6573 

o. 
O. 

F'V 
<) 

0.379 
7.200 
O. 

-0.636 
8.800 

-1 390 
7.700 
O. 
O. 
o. 
O. 
O. 
0.286 
4.700 
o. 

-0.060 
9.200 
o. 
1.840 
7.500 

TR 

239.8 
o. 

143.5 
o 
(l 

1 .4 
o. 
O. 
O. 

283.7 
<) 

174.9 
223.8 

o. 
O. 

154.4 
o. 
O. 

38.7 
o. 

<) O. 
O. O. 
0.576 -161 2 
O. O. 
<) O. 
o O. 
O. O. 
O. O. 
0. 0. 
O. O. 
0. O. 
O. O. 

86. 150 O. 
18.853 55.6 

O. 105.9 
86.150 O. 
70.678 <). 
41.812 844.9 

4.770 
0.582 
o. 
4.908 
0.606 
O. 

.538 
o. 

17 642 

1 

0.0 
972.0 

o. 
355.3 
790.4 

o. 
O. 
O. 
0. 
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/ 

( 

TL 
52 
53 

~, 

;:':;0 

57 
58 

61 

1!S3 

65 

70 
71 
73 
75 
~ .. 
/ (::. 

23407 
232 ~ :l 
118.9 
122 1 
l18v9 

15. 
15. 1 

1 8,.9 
.8 

/.+0. (I 
1.5 

11.7 
1 , 

118 .. 7 
If 3 

• 1 

o. 
7S'1<)75.1 
8() 57 t! 2 
81 
E32 

84 

EJ8 

91 
95 
99 

100 
lOll, 
106 
107 
108 
109 
ll1 

II 
114 
115 
116 
117 
118 
119 

1181>7 

o. 
1 Lj·8 .. 7 

1 9 
o. 

2762.8 
5.0 
5.0 
1.9 
o. 

118.7 
o. 
o. 

410. 1 
410. 1 
41.0.1 
410. 
·HO.l 
410. 1 

120 0 
122 O. 

125 533 .. 8 
1.30 O. 
131 119.9 
132 119.7 
133 o. 
201 o 1 

T 
o. 

808.8 

626 9 
623t!6 

~ '- r !1 Q.'::,O. '1' 

647.7 
623n6 
5::::; 1. • 

i)u 

o 
634~ 4· 
"":"" ,11 -r ,.., .... ) ... + . .::'!If, .a:.:. 

480.0 
,!;,51.9 
t:,51 • 9 

O. 
O. 

()" 

H Q Sly' 
1419.5 4825868. 3.1180 
1428 7 233597. 3.1963 
1340.1 4820849. 5.3364 
1341 6 516478. .2110 
1340.1 4304371. 5.3364 
1352.8 1783. 43.2953 
1358.3 2027. 43.6577 
1340.1 4304371. 5.3364 
1298.1 139703. 8.9928 
1282.2 4164668. 8.5857 
1249.5 282487. 13.2325 
1237.5 3882181 12.6906 
164.8 142423. .7583 

1145.0 3739758 1685 
1351.9 9178. 44 1865 
1191.8 
1.279. 
1361. (J 

() 3.7835 
115.1903.7423 

1230. 10. 186 
1361.0 3821. 210.3186 
1461.6 O. O. 

O. -4823. O. 
O. O. 
O. 1017482. O. 

395.860 
394.484 

34·2.572 
34·(ft.575 

<). 

o. 
297.774· 
298. 73() 
266Qi369 
267.383 
200.017 
201.139 

O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 

794.2 1382.4 580636. () ~ 63()5 553. 443 
623.0 1307.5 551438. o. 
634.4 1 .9 

<) 

340.4 
1009. 

<) 

o. 
340 5 
234*> 7 
1 .6 

o. 
0. 

551.9 

<) 

1190.2 
524015 

() . 
O. 

311. 8 
2()3. 

1036. 
0. 
O. 

O. 44.1865 
5038652. 

5041443. 
110300 

3936. 
0. 

910207. 
3622591. 

6650. 
604 

6240937. 
117167. 

o. 
1 6241 
o. 
O. 
0.0179 
0.0169 

170.8108 
o. 
O. 
(). ()212 

71.0138 

o. 
o 
o. 
o. 
7.896 
o. 
O. 
O. 
I) 647 

1045.204 
o 
o. 
1.028 

161.990 
548 8 

1091.5 
1092.1 
1045.2 

3622591. 70.2487 O. 
123.6 1. 185.0160 1045 204 

34{).5 
o. 
O. 

128.8 
128.8 
128.8 
128 8 
128.8 
128.8 

276.7 
311.8 

1437. 
O. 

97.8 
97.8 
97.8 
97 8 
97.8 
97.8 

2275877. 
7090343. 

56189. 
6140922. 

14783. 

21999. 
O. O. 4788. 
o O. 4644896. 

134.8 02.8 68560. 
822.6 1424.1 18023. 

O. O. 254419. 
624.0 1340 3 124889. 
623 7 1340.1 129531. 

o. 
O. 

0. 25381. 
1524.6 <) 

o. 
3.7666 
o. 
O. 
0.0162 
0.0162 
0.0162 
0.0162 
0.0162 
(I 0162 
0. 
<) 

0.0163 
1.3741 
o. 
5 2932 
5.3006 
o. 
O. 

o. 
O. 
o. 
O. 
0.624 
0.624 
().623 
0.660 
0.660 
0.660 
O. 
O. 
O. 
0.628 
o 
1. 019 
1.019 
o. 

217.041 

PV 
8.676 
8~522 

4.720 
(I 

c· .I. 
0.590 
0.588 
4.720 

.684 
2.765 
1.726 
1.775 
<) 568 
0.594 
o. 

<) 

o. 
o. 
o. 
(). 

O. 
O. 

41.292 
o. 
O. 
()Oi 

O. 
17.998 
o. 
o 
O. 
o. 
3.809 
o. 
O. 
O. 
0.265 
0.268 
3 809 
o. 

-0.052 
O. 

O. lI5E 19 
o. 
O. 
o. 
0. 
o. 
o. 
o. 
O. 
5.1(l{) 
O. 
O. 
O. 
O. 
O. 
o. 

TR 
782. 1 

o. 
o. 
O. 
()It 

1063.4· 
5488.7 

<) 

1064.6 
o. 

1082.1 
o. 

1046.4 
o. 
O • 
o. 
o. 
o. 
O. 
o. 
O. 
o. 
0. 
o. 
O. 
o. 
0. 

799.8 
O. 
o. 
O. 

139. 
515.2 

o. 
2057 1 
2762.8 

o. 
1119.5 

-4823.0 
O. 
O. 
O. 
O. 

410.1 
410.1 
410.1 
410.1 
410.1 
410.1 

O. 
O. 
o. 

519.8 
o. 

119.9 
119.7 

o. 
O. 

A04-8 
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TEST CYCLE HEAT BALANCE 

VALVE POINT 3RD VL 05/14/87 POINT 05 
INTERMOUNTAIN PWR PROJECT UNIT 4+2 

820000. KW TC6F-30 IN LSB TURBINE NO 270Tl 
2400. PSIG 1000./ 1000. F 2 300 IN HG ABS 

CALCULATED USING ASME TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

INED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * CONDITIONS 

LOAD 
HEAT RATE 

FLOW 

785980 
7858 .. 4 

5570279 .. 

TURBINE THERMAL 

HIGH PRESS TB 

1 .. 
7866 .. 2 

REHEAT TB 
IP TB 

THROTTLE COLD RHT INLET EXH 

2393 .. 80 514 .. 80 
1001 .. 50 606 0 
1462 .. 09 1301 .. 

1 .. 5343 
181 

PHPX/PT=O .. 1 

00 
1005 50 
1524.01 

1 .. 7452 
91 583 

.7161 

107 .. 50 
622 90 

1340 .. 52 
1 .. 7610 

VAN= 

LP 
EXH 

403 
119 .. 54 

1036.93 

522.6 

THRU FLOW PERFORMANCE """o.;; •• """INS SECTION SHAFT NO 1 

TOTAL TB ENERGY 
RHT TB 

AE 520 56 
H ELEP 1036.93 
H UEEP 1 

ELEP 93.57 
EFF UEEP 91 93 
VAN 522.60 

* LOAD AND HEAT AT 
PRESS OF 

BALANCE 
LP TB 
327 .. 90 

92.59 
89.99 

LP TB 
RHT TB 

1036 .. 93 
1045.45 

93 57 
91.93 

60 

BALANCE 
LP TB 

89.99 

H2 • FLOW AT 
.. OF 1000 F. 

A05-1 



T G L PERFORMANCE OF CONDENSING ION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP RHT TB LP TB 

H ELEP 1039.18 1039.18 
H 1047.69 1047.69 
EFF ELEP 93.14 91.90 93.14 91.90 
EFF UEEP 91 50 89 30 91.50 .30 
VAN 523.84 523.84 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1714 30 o. 0 o. 86 6 o. 40. 1005. 
4 975.78 3.487 1.13 964 80 157.4 846.4 4998137. 841.6 

RH 1 475.00 O. o. 0 350 .. 2 O. 4546814. 799.0 
.50 o. 0 o. 350.2 O. 4562958 818 .. 0 

11 211- 0.727 1.10 7 1 792 6 4354230 .. 783 1 
15 107.50 O. 0 .. 0 807 .. 6 0 1 1131 7 
15 59.41 o 244 1 19 58 .. 70 1414 .. 8 1091. 7 3776322. 1067. 
16 """1!' '* ":"'~J 0 165 1 32 35.75 2021.4 1107.7 3526673 .. 1085 .. 9 
18 10 60 0 .. 051 1 40 10 45 601 0 1092.9 3400059. 1051 .. 2 
19 4. 0 .. 017 1 .. 06 4 50 12096 .. 0 1130 .. 0 3296859 1124 .. 0 

A05-2 
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PRESS TEMP ENTH FLOW 

FEE 0 W ATE R C Y C L 

HEATER 
4 FW IN 2679.90 469 20 452.85 5573373.4 CLOSED 
2 EXTR 955. 771.40 1374.49 500222.7 TD ::::: 1.5 

DRAIN 955.00 475 40 459.20 500222 .. 7 DC 6 2 

HEATER 7 
7 FW IN 2679.90 387.20 364.57 5573373 4 CLOSED 
5 EXTR 503 00 605.10 302.02 480036.8 TO ::::: 1.6 
6 DRAIN .00 395 00 370.01 980259.6 DC = 7.8 
3 ENTRY 955.00 475 40 459 20 500222.7 

6 
10 FW IN 30 337.80 313.50 5573373 4 CLOSED 

8 EXTR 207.70 805.10 1427.80 208728.4 TO = -2.2 
9 DRAIN 207 70 344.70 316.32 1188987.9 DC = 6.9 
6 ENTRY 503 00 395 00 370.01 980259.6 

PUMP 
11 FW IN o. 0 .. o. 5527238.3 
86 SEAL INJ O. o. 0 109560.8 
30 SEAL RET 0 0 O. 63425.7 

LEAKAGE O • 0 O. O. 
./ 

24 EXTR 1500.00 276.90 .86 0 
35 FW OUT 2826.30 337.80 313.50 5573373.4 

HEATER 5 
1 FW IN 116.40 290.10 .64 4086605.4 OPEN 
12 EXTR 107 30 622 40 1340.28 252175.2 STO 257.4 

111 DRAIN 107.30 333.10 304.04 6488791.0 SC ::::: -0 1 
109 ENTRY O. o. 267 06 2150540.7 

HEATER 4 
17 FW IN 161.80 259.00 228.00 4086606. CLOSED 
15 EXTR 57.64 519.10 1292 77 122229 4 TD 0.0 
16 DRAIN 57 64 263 10 231.95 122229.4 DC = 4.1 

HEATER 3 
20 FW IN 161.80 191.90 160 29 4086606 2 CLOSED 
18 EXTR 34.52 418.00 1 90 249649.0 TO ::::: -0 5 
19 DRAIN 34. 200.50 168 1878.4 DC 8 .. 6 
16 ENTRY 57.64 .10 231 95 122229.4 

HEATER 2 
23 FW IN 161 80 156 60 124.94 4086606 2 CLOSED 

1 EXTR 10.05 237.60 1164.34 12661 'T ."" TD 1.5 
22 DRAIN 10.05 163.70 1 1.67 498491. DC 7.1 
19 ENTRY 34.52 200 50 168 64 371878.4 

( 

1 



TL 

88 FLOW TO 
70 TDV 
68 TDV 

NOT CODED 

26 FW IN 
EXTR 

1 DRAIN 
22 ENTRY 
70 ENTRY 

FW IN 
87 LEAKAGE 
27 FW OUT 

1 FW IN 

PRESS 

0. 
4 

O"':!" 
.J 

FOR MU 

206.70 
4. 
4 42 

10 05 
4 54 

o. 
O. 

o 

2679 90 

TEMP ENTH 

o. o. 
676.10 1372.67 
480 00 1279 07 

MEAS TOTAL FLOW 

126.40 
O. 

1 1.10 
163.70 
676 10 

o. 
O. 

o 

540 50 

94 88 
1092 40 

99 06 
131.67 

1372.67 

o. 
o. 
o. 

00 

FLOW 

STM SEAL 
190.9 CALCULATED 

3190.9 TO HEATER 
O. TO CONDENSER 

o 

HEATER 1 
4086606 2 CLOSED 

103200.7 TD 
604883 DC 
498491. 7 

0.4 

3190.9 

PUMP 
4196167 0 

O. 
4196167 0 

FW TO BOILER 

5573373.4 S+L -3095. 

T U RBI N E X PAN S ION 

71 EXIT O. 
36 THROTTLE 2393.80 

37 LO NO 1 475.20 

38 LO NO 2 O. 

40 SHELL 
112 EXTR 

42 LO NO 

43 LO NO 

100 LO NO 

1 

2 

1714.30 
o. 

112.39 

16 85 

o 

0 .. 
1001.50 

890.02 

o. 

91 20 
o. 

674.00 

670.50 

0 .. 

1462 09 
1462 09 

1462 09 

O. 

1428.45 
1428.45 

1365.89 

1369.29 

o 

MAIN STEAM LINE 
o. 

5570278.9 

VALVE STEM LKG 

SQRT P/V 
2650.5 C = 

P/V 

86.110 
55.599 

17.01 
1 .620 

EXP TO STG 1 
5515140 .. 0 

50351.2 

PACKING NO 2 

SQRT P/V .11 19 
12404.9 C 0.000 

SQRT P/V 4.353 
3760.9 1005.031 

SQRT P/V = 0.650 
614. 1879 144 

A05-4 
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TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 
41 SHELL 975.78 O. 1374 59 4998137.0 
79 EXTR 964.80 772.40 1374.59 500222.7 

PACKING NO 1 

SQRT P/V 21 336 
46 LO NO 1 111. 24 592.80 1 .6 381. ... 

SQRT P/V = 4 482 
47 LO NO 16.79 .30 1 1. 77 3091 7 C 826.983 

SQRT P/V 0.678 
100 LO NO o. 0 0 614.5 C 1879.144 

EXPAND TO EXHAUST 
49 EXH 514.80 606.10 1301 65 5024200.4 
80 EXTR 14.80 606.10 1301.65 480036.!3 
50 TO RHT 14.80 606.10 1301 'C:: Ow 4544163 6 

REHEATER 1 
BEFORE LO 0.08 o. 1 0 .. 

37. ENTRY 
84 AFTER LO 475.00 1006 .. 20 1524 39 4546814.1 PCTDP = 7.731 

EXPAND TO BOWL 
1 ENTRY 465.50 1004.99 1 .01 4562958 1 ... 

125 ENTRY 481.83 808 00 1418.32 16144.0 

EXP TO STG 11 
52 SHELL 211 53 o. 1419.38 4354229 .. 8 

EXTR 209.20 806.40 1428.41 208728.4 

PACK NG NO 

SQRT P/V 4 266 
LO NO 1 16.76 634 10 1351.60 1705 0 C 1135 963 

SQRT P/V = 0.657 
58 LO NO 16 .. 77 646.40 1357 56 1 11 .. 6 C = 4777 700 

SQRT P/V 0.654 
100 LO NO 'T 

'-' O. 0 O. 614. C 1879 144 

SQRT P/V = O. 
100 LO NO 4 O. O. O. 614 .. C 1879 144 

A05-S 
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TL 

56 EXH 
EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

108 TB EXH 
76 ENTRY 

122 DRAIN 

PRESS 

107.50 
110 80 

107.50 

59.41 
58.70 

36.23 
75 

10.60 
10.45 

4.55 

1.67 
o. 

o. 

TEMP 

90 
.10 

622.90 

o. 
531 10 

o 
426 50 

o. 
242.30 

0 
0 

119 .. 54 
0 
o. 

MEASURED LOAD = 785980.0 
SHAFT 1 KW 797091 0 

ENTH 

1340.52 
1341. 91 

1340.52 

1282.79 
1298.56 

1238.23 
1249.87 

11 .74 
1166.43 

1092.98 
1092 40 

1045 4450 
0 
O. 

PF 1..000 
FL =4353 0 

FLOW 

EXPAND TO EXHAUST 
3898551.2 

450833.0 

EXPAND TO 
3898551.2 

EXP TO STG 
3776321. 7 

122229 4 

EXP TO STG 
3526672.8 

249649.0 

BOWL 

15 

16 

EXP TO STG 18 
3400059 

126613.3 

EXP TO STG 19 
.. 8 

103200 7 

CONDENSER 
SHAFT 1 

3296858 .. 8 LEVL -3624.8 
895683.4 

41 166.9 

GENERATOR 1 

HZ 
GL 

SHAFT 1 

64.00 
.0 

1 1 



TEST CYCLE HEAT BALANCE 

F' E R F 0 R M A N C E 
.. 

TRUNKLINE 

TL F' T H Q SV SF' F'V TR 
1 2679 9 540.5 .0 5573373 0.0210 0 0 -3094.5 

955.0 771.4 1374.5 500223. 0 .. 7004 .024 -1.476 232.4 
3 955.0 475.4 459. 500223. 0.0198 O. 6.200 O. 
4 2679.9 469.2 452.8 O. O. O. 0 .. 
5 503.0 605 1 1302 0 480037. 1 1586 467 626 1.574 137 5 
6 503.0 395.0 370 0 980260. 0 .. 01 0 800 O. 

2679.9 387.2 364.6 5573373. 0 O. 0 O. 
8 207.7 805.1 1427. 208728. 3 5676 384 983 .217 420.1 
9 207.7 344.7 316 3 1188988. 0.0179 0 6.900 0 

10 2826.3 337 8 313 5 5573373. 0 .. 0176 O. O. O. 
11 O. O. O. 5527238. O. O. O. 0 
12 107.3 622 4 1340. 1 5.9163 332.958 .400 289.4 
13 116.4 290.1 259.6 4086605. 0.0174 O. O. O. 
14 161.8 290.1 259.7 4086606. 0.0174 1.014 O. 161 8 
15 57.6 19.1 1292.8 122229 9.9952 290.101 0.001 .0 
16 57.6 263 1 232.0 0.0171 o. 4.100 O. 
17 161.8 259.0 228.0 O. O. O. O. 
18 34.5 418 0 1245.9 249649. 14.9788 258.473 -0.527 159.5 
19 200.5 168.6 371878 0.0166 o. 8.600 O. 
20 161.8 191 9 160. 4086606. O. O. o. O. 
21 10.0 237.6 1164. 126613 40. 193.445 1.545 44.2 
22 10 0 163.7 131.7 498492 0.0164 o. 7.100 O. 

161.8 156.6 124.9 4086606. O. o. O. O. 
24 1500.0 276.9 .9 O. 0 .. 0171 0 0 .. O. 
25 4.4 0 1092.4 103201. 0 .. 157.046 0 446 -157.0 ,..,. 
",-0 206.7 126.4 94.9 4086606. 0.01 o. O. 0 .. 
27 o. 0 O. 4196167. 0 .. O. O. 0 

o. O. O. 18171. 0 .. 0 .. 0 .. 0 
29 o. o. O. 45255. 0 0 o. O. 
30 O. O. O. O. 0 0 O. 
31 2833.0 303.5 278.5 0 .. 0 0173 0 0 0 
33 0 0 0 4196167 .. O. 0 0 0" 

O. O. 0 -3095 .. 0 .. O. O. O. 
2826. 313 5573373. 0.0176 0 .. o. O. 

36 2393.8 1001.5 1462.1 5570279. 0.3228 1462.094 86.110 O. 
37 475 2 890 0 1462 .. 1 2650. 1.6419 0 .. 780 17.013 55 .. 6 
38 O. O. o. 2137 O. O. O. 1 6 
39 2393.8 o. 1462.1 5565491 0.3228 O. 86.110 O. 
40 1714. 91 .2 1428 .. 1 140 0.4272 143.173 63.347 O. 
41 975.8 0 .. 1374 6 4998137. O. 542.134 37.730 841.6 

112.4 674 0 1365 .. 9 12405 .. 5.9298 O. 4.353 0 .. 0 
43 16.8 670. 1369. 3761. 39 0 O. 1005 .. 0 
45 o. O. 0 .. 34207 O. o. O. O. 
46 111 2 592.8 1325 2 4438. 5. 0.703 4 .. 482 381 7 
47 16.8 572.3 1321.8 3092. 36 .. 5099 O. 0.678 827 0 
48 o. o. O. 5032344 0 0 .. 0 .. 0 
49 514.8 606.1 1301.7 1.1309 470 .. 025 21.336 O. 
50 514.8 606.1 1301 7 4544164. 0 O. O. O. 

1 465.5 1005 0 1524 .. 0 1. O. 15 0 

A05-7 
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TL P H Q SV SP PV TR 
211.5 1419 4 4354230 .. 3 .. 4608 386.937 7.818 783.1 
209. 4 1428.4 208728 3.5455 385. 7 681 0 

54 107.5 9 340.5 4349384. 5.9080 o. 4 o. 
55 110.8 626 1 1341. 9 450833. 7472 335.322 o. O. 
56 107.5 622 .. 9 1340.5 3898551 .. 5.9080 333.095 O. 0 
.".-
...J/ 16 8 634 1 1351.6 1705. .7868 0 0 657 1136.0 
58 16 646 .. 4 1357 .. 6 1912. 39 .. 2031 O. o. 4777.7 
59 107. 622.9 1340. 1 5.9080 O. 4 .. 266 0 
60 58.7 531.1 1298 6 9.9384 291.284 2.430 O. 
61 59.4 0 1282.8 3776322 9.5024 292.221 2.500 1067 5 
62 .. 8 426. 1249.9 249649. 14.6044 260 L O. 
63 -, 

·':::-0 2 O. 1238.2 3526673. 14.0353 261.582 1.607 1085.9 
64 10.5 242.3 1166 4 12661 39 6572 195.297 0 513 O. 
65 10.6 O. 1145.7 3400059. 36.6907 196.413 0 537 1051.2 
66 16. 624 4 1346 9 9415. 39 .. 0946 0 .. O. 0 .. 
67 107. 335.8 1190.1 O. 4 .. 1644 O. O. 0 
68 2 0 480.0 1 1 o. 276 2814 O. O. O. 
69 4.5 676.1 1372 7 148.8754 O. O. O. 
70 4.5 676.1 1372.7 3191. 148. 0 0 O. 
71 o. o. 1462.1 O. 0 .. O. O. O. 

O. O. 0 257. O. O. O. O. 
73 0 o. 0 .. -3625 0 .. o. o. O. 
75 o. 0 .. o. o. o. o. O. 
76 0 0 O. 895683 O. 0 .. 0 O. 
79 964.8 772.4 1374.6 500223. 0.6934 540 .. 251 303 O. 
80 14.8 606.1 1301 7 480037. O. 0 .. O. O. 
81 16 624.4 346 9 O. 39.0946 O. 0 0 .. 
82 o. o. O. 4544164. O. O. O. 0 
83 107.3 333.0 1188.4 273. O. O. 0 O. 
84 475 0 1006.2 1524.4 14. 1 7990 7.731 16.249 799.0 
86 O. O. O. 109561 0 O. 0 O. 
88 0 o. O. 3191 0 O. 0 O. 
90 137. 333.1 304.1 O. 0.0178 O. O. O. 
91 1 1.7 237.5 206.1 961553 0.0169 0 .. 647 o. 131.. 
tt5 1.7 119.5 1036.9 . 190 .. 3695 1045.445 3 403 522.6 
99 0 O. 0 .. 6760. O. O. O. O. 

100 0 O. o. 615. O. O. O. 1879.1 
104 540.5 0 5578025. 0.0210 1.028 0 .. 2679.9 
106 0 .. 1092 103201.. 78 .. 1635 157 .. 828 0.240 O. 
107 0 .. 1093 .. 0 3296859. 77.3689 O. 0 242 1124.0 
108 119 .. 5 1045.4 3296859. 205.7008 1 445 3 403 -3624.8 
109 O. 267.1 2150541.. O. 0 .. O. 0 .. 
111 107.3 333.1 304 0 6488791. 4.1459 0" -0.142 0 .. 
112 o. o. 1 50351. 0 .. 0 .. O. O. 
113 O. O. O. 5498360 .. 0 .. 0 .. 0 l15E 19 0 
114 434 .. 6 125 1 94.2 14857. 0.0162 0 .. 624 0 434.6 
11 434.6 125 1 94 .. 2 8663. 0 0162 0.624 O. 434.6 
116 434 6 125.1 94 .. 2 27616. 0.01 0.623 O. 434 6 
117 434. 1 • 1 94.2 15126 .. 0 0162 0.660 o. 434 .. 6 
118 434 6 125 1 94.2 1097 0 0162 0 660 O. 434 .. 6 
119 434 6 125 1 94.2 22202 .. 0 .. 0162 0.660 0 .. 434.6 
120 0 O. 0 .. 4788 O. O. o. 0 
122 O. O. O. 4196167. 0 .. O. O. 0 
123 4.4 1 1.1 99.1 604883. 0 0163 o. 4 .. 700 0" 
125 481 8 808.0 1418.3 16144. 1.. 0 .. 628 0 .. 469.5 
130 O. O. O. 215500. o. O. O. 0 
131 108. .4 1340 .. 2 1 .8608 1 .. 018 O. 1 
132 108 5 622.1 1340.1 109621 5.8481 1 019 O. 108.5 
133 0 0 O. 214886 .. 0 0 .. O. O. 
201 0 .. 1 o. 1524.4 0 O. 222 775 0 .. O. 

A05-8 
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TEST CYCLE HEAT BALANCE 

VALVE POINT VWO 05/14/87 TEST POINT 06 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T1 1 
2400. PS G 1000 1 1000. .300 N HG ABS 

CALCULATED USING ASME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

860755. 
7847.1 

6224013. 

TURBINE THERMAL PERFORMANCE 

859887. 
.0 

6269949. 

HIGH PRESS TB REHEAT TB 

THROTTLE 

2394.20 
996 50 

1 

COLD RHT 

571. 50 
619 .. 30 

1305.18 
1.5320 

88.016 

PHPX/PT=O 2387 

IP 
INLET 

527 60 
1002.45 
1520 .. 83 

1 .. 7317 
91 .. 464 

PISTSTG/PT=0.8050 

EXH 
LP TB 

EXH 

118.60 3.599 
618.80 121. 

1 76 1031 .. 30 
1.7478 

93.775 

VAN= .1 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

AE 
H ELEP 
H UEEP 
EFF ELEP 
EFF UEEP 
VAN 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TEl LP TB RHT TEl LP TEl 
522.03 59 

1031.30 1031.30 
1039 33 1039.33 

93 77 92.98 93.77 92.98 
.. 24 90.54 92.24 90 .. 54 

539 15 539 15 

RATE AT RATED POWER FACTOR AND H2 PRESS. FLOW AT 
PRESS OF 1 2 PSIA AND TEMP OF 1000 F. 

A06-1 
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T G L PERFORMANCE CONDENSING ION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1033.75 1033 75 
H UEEP 1041. 79 1041 79 
EFF ELEP 93.31 92 24 93.31 .24 
EFF UEEP 91 77 89.80 91.77 89.80 
VAN 540 55 540.55 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1927.30 0 O. 0 86.6 0 6162994. 1003.8 
4 1088.87 4.278 1.24 1075.40 157.4 848.2 5561745. 842.9 

RH 1 527.60 O. O. 0 350.2 0 5041928. 795.8 
8 517.05 O. O. O. 350.2 O. 14 .. 8 

11 234.23 0.822 1.12 231. 60 711.2 791.8 4825774. 781.3 
1 118 60 0 O. O. 807 6 O. 4300146. 1128 2 
1 65.42 0.291 1. 64 58 141 1089.3 4159730. 1063.0 
16 39.88 0.190 1.39 39 2021.4 11 1 
18 11.69 0.059 1.45 11 52 6018.0 1081. 0 3733837. 1044.3 
19 5.01 o 022 1.26 4.94 12096.0 1126 0 10182. 1118 8 

A06-2 
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TL PRESS TEMP ENTH FLOW 

F E D W A T E R C Y C L E 

8 
4 FW IN .90 478.80 463. 6228975.6 CLOSED 
2 EXTR 1062.60 788.10 1379. 582439. TD 0.4 
3 DRAIN 1062.60 486.00 471.41 2 DC 

HEATER 7 
7 FW IN .90 .00 372~ 6 CLOSED 
5 EXTR 557.00 618.30 1305.74 TD -0. 
6 DRAIN 557.00 403.70 379.43 1134593 8 DC 8.7 
3 ENTRY 1062.60 486.00 471.41 582439 ..... ..::. 

HEATER 6 
10 FW IN 2908.20 345.60 321. 66 6228975.6 CLOSED 

B EXTR 229 90 802.10 1425.33 234100 5 TD = 1.3 
9 DRAIN 229.90 353.30 325 37 1368694.3 DC = 7.7 
6 ENTRY 557.00 403.70 .43 11 

PUMP 
11 FW IN O. O. O. 6187291 :2 
86 SEAL IN.] o. O. O. 10711 
30 SEAL RET 0 O. O. 65430.7 
32 LEAKAGE 0 0 O. O. , ...,n 
..:..."+ ·EXTR 1500.00 220.20 191. 69 O • 

FW OUT 2908 20 345.60 1.66 .6 

HEATER 5 
1 FW N 1 .80 296.10 4534707.4 OPEN 
12 EXTR 118. 619 60 1338 18 284958.8 STO 769 6 

111 DRAIN 118.30 340.40 311.68 7116503.7 SC -0.2 
109 ENTRY O. O. 275.04 2297906.8 

HEATER 4 
17 FW IN 1 20 233.31 4534707 CLOSED 
15 EXTR 63.38 515.80 1290.64 14041 . TD 0.2 
16 DRAIN 63.38 269 00 237 97 140416.3 DC 4. 

HEATER 3 
20 FW IN 174 50 196.20 164.64 4534707. CLOSED 
18 EXTR 37.94 414.80 1243.90 .6 TD -0.1 
19 DRAIN 37 94 205.30 173.48 422868.9 DC 9.1 
16 ENTRY 63.38 269.00 237.97 140416.3 

HEATER 2 
..." 
k

o

"'" 
FW IN 174.50 160.30 128 67 4534707.8 CLOSED 

1 EXTR 11.05 233.90 1162.26 143440.6 TD 1 8 
DRAIN 11.05 167.90 1 • 88 566309 • DC 7.6 

19 ENTRY 37.94 205.30 173.48 422868.9 



TL PRESS TEMP ENTH FLOW 

STM SEAL REG 
88 FLOW TO o. 0 o. 4497.0 CALCULATED 
70 TDV 5.03 654.10 1361. 97 4497 () TO HEATER 
6-8 TDV 1 480.00 1279.06 O. TO CONDENSER 

t"'JOT CODED FOF~ MU MEAS TOTAL FLOW O. 

HEATER 1 
26 FW IN 222.20 1"'-.:..1 60 96.11 4534707.8 CLOSED 

EXTR O. 1088.93 123654.9 TD = 0 5 
1 DRAIN 4 83 133.00 100 96 694461 4 DC 5.4 
22 ENTRY 11.05 167 90 135.88 566309. 
7e) ENTRY 5.03 654 10 1361. 97 4497.0 

PUMP 
"7'"':!' FW IN O. O. O. 4641822.9 -"';'J 

87 LEAI<AGE O. O. 0 0 
FW OUT 0 O. O. 4641822.9 

FW BO 

J. FW IN 2733.90 551. 60 548 44 6228975 6 S+L -4963. 

,,' T U R B I N E E X P A N S I 0 N 

MAIN STEAM LINE ..,.. 
, .l. EX O. 0 1458. O. 
36 THROTTLE 2394.20 996.50 1458.75 6224012.6 

VALVE STEM LKS 

SQRT P/V .. 356 
37 LO NO 1 527 80 887 33 1458.75 2800.9 C = .449 

SQRT P/V 18 .. 949 
38 LO NO 2 O. O. O. 1 104. 

EXP TO STG 1 
40 SHELL 1927.30 934.00 1434.28 6162994.1 

112 EXTR O. O. 1434.28 56230.2 

INS NO 2 

SQRT P/V =.115E 19 
42 LO NO 1 123.45 690 00 1373 '''t'''? 

..... J 13922 .. 1 C = 0 .. 000 

SQRT P/V 4 750 
43 LO NO 2 17.08 682.60 1375.18 4281.1 C 1028.969 

i 
\ 

SQRT P/V \ 0 655 
100 LO NO 3 O. 0 .. O. 606.4 C 1834 023 

A06-4 
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TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 
41 SHELL 1088 87 0 1379.87 5561745.3 
79 EXTR 1075.40 790. 1379.87 582439 

PACKING NO 1 

SQRT P/V = 23.609 
46 LO NO 1 122.05 602.40 1329.31 4686.3 C 370.502 

SQRT P/V 4 898 
47 LO NO "? 16.96 .40 1326 61 3454.4 C = 829.131 "-

SQRT P/V 0.682 
100 LO NO "':r ..... 0 O. O. 606.4 C 1 023 

EXPAND TO EXHAUST 
49 EXH 571.50 619.30 1305.1 1282.1 
80 EXTR 571. 50 619 30 1305.18 1 
50 TO RHT 571.50 619.30 1305.18 5039127.5 

REHEATER 1 
BEFORE LO o 08 O. 1 .. 22 0 

37 ENTRY 
.,.-

84 AFTER LO 527.60 1003.10 1521.18 5041 .4 PCTDP 7.682 

EXPAND TO BOWL 
51 ENTRY 517.05 1001.87 1520. 5059874 .. 8 

1 ENTRY 534.80 818 10 1421.60 17946.4 

EXP TO STG 11 
52 SHELL 234 .. 23 O. 1415.77 
5"':r -' EXTR 1 .. 60 803 60 1426 .. 04 234100 5 

PACKING NO 3 

P/V 4 719 
LO NO 1 16.95 .50 26 1904 7 C 1106.108 

SQRT P/V = 0 .. 664 
58 LO NO 2 1 .95 645 70 1 2102.6 C 4990 290 

SQRT P/V = O. 
100 La NO . ;:.. o. 0 .. 0 606 4 C 1834.023 

SQRT P/V o. 
100 La NO 4 o. O. o. 606 4 C 1834.023 

1 1 



TL 

56 EXH 
EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 TB EXH 
76 ENTRY 

122 

LOAD 
SHAFT 1 I(W 

PRESS 

118.60 
121.60 

118.60 

65.42 
64 

39 .. 88 
39 33 

11 69 
11 

.01 
4.94 

PRESS 

o 

1 .. 77 
o 

TEMP 

618 80 
622 20 

618.80 

o. 
.60 

o 
422 40 

o. 
233 .. 80 

o. 
O. 

TEMP 

121 .. 
o 
O. 

860755 0 
872642.3 

ENTH 

1337 76 
1339.27 

1337.76 

1278 .. 95 
1295.85 

1234.56 
1247.42 

1142.71 
1162 06 

1089.63 
1088. 

ENTH 

1039.3263 
o 
o 

0 .. 989 
FL =4353 .. 0 

FLOW 

EXPAND TO EXHAUST 
4300146.2 
520407.8 

EXPAND TO BOWL 
4300146 .. 

4159729.9 
140416.3 

3877277 3 
282452 .. 6 

3733836 .. 7 
143440.6 

TO 1 

EXP TO STG 16 

EXP TO STG 18 

EXP TO STG 
3610181.8 

19 

123654 9 

FLOW 

CONDENSER 
SHAFT 1 

10181 8 -6032 3 
1025609. 
4641823.3 

GENERATOR 1 
SHAFT 1 

H2 = 64 00 
GL 7534 .. 3 



TL P 
1 2733.9 

1062.6 
3 1062.6 
4 

6 557.0 
7 2733 9 
8 229.9 
9 .9 

10 2908. 
11 O. 

118.3 
1 
14 

1 .8 
174. 

1 63.4 
16 63.4 
17 174.5 
18 37.9 
19 37 9 
20 174.5 
21 11. 1 

11. 1 
23 174. 
24 1500 0 

4.8 
26 222.2 
27 0 
28 O. 
29 0 
30 0 

1 2920 
33 O. 
34 0 
35 2908.2 
36 2394.2 
37 .8 
38 o. 
39 2394 
40 1927 3 
41 1088 9 
42 1 .4 
43 17.1 
45 O. 
46 122.0 
47 17.0 
48 O. 
49 571.5 
50 571 5 

1 1.0 

T 
1.6 

788.1 
486.0 
478. 
618. 
403.7 
395 0 
802.1 

345 6 
O. 

619.6 
296 1 
296.1 

1 .8 
269.0 
264.2 
414.8 
205.3 
196 2 
233 9 
167.9 
160 3 
220.2 

o. 
127.6 

o 
O. 
o. 
O. 

.0 
O. 
O. 

345.6 
996.5 
887.3 

O. 
O. 

934.0 
o 

690.0 
682.6 

O. 
602 4 
582.4 

o 
619.3 
619. 

1001.9 

CYCLE HEAT BALANCE 

PER FOR MAN C E 

TRUNKLINE OUTPUT 

H Q 
548.4 6228976 

1379 2 582439 
471 4 582439. 
463.6 6228976. 

1 1 
379.4 1134594. 
372.8 6228976. 

1425 3 234101. 
4 1368694. 

321 6228976. 
o 6187291. 

1338'.2 284959. 
265 8 4534707. 
265 9 4534708. 

1290.6 140416. 
238.0 140416. 
233.3 

1243.9 
173. 
164.6 

1162.3 
1 9 
128 7 
191 7 

1088.9 
96.1 

o 
o 
O. 
o. 

9 
O. 
0 .. 

321 7 
1458.8 
1458 .. 8 

o. 
1458.8 

4534708. 
282453. 
422869. 

4534708. 
143441-

10. 
4534708. 

o 
123655. 

4641823. 
18500. 
46930. 
65431 

O. 
4641 

-4963. 
6228976 
622401 • 

2801. 

6219224. 
1434 3 6162994. 
1379 9 5561745 
1373 
1 .2 

13922. 
4281. 

o. 38284. 
1329.3 4686. 
1326 6 3454 

O. 5600029. 
1305 2 5591282. 
1305. 50391 
1520.8 5059875. 

SV 
0.0212 
0.6343 
0.0200 
o 
1.0535 
0.0187 
o. 
3.2092 
0.0180 
o 0177 
o. 
5 3428 
0.0174 
0.0174 
9.0467 
0.0172 
O. 

13. 11 
0.01 
O. 

37.0078 
0.0164 
O. 
o 0167 
o 
o 01 
O. 
O. 
o. 
o 
0.0171 
o 
o. 
0 .. 0177 
o 3210 
1.4699 
o 
O. 10 
0.3834 
0.6196 

.4716 
39. 
o. 
5.0881 

36.5003 
O. 
1.0253 
o 
1 6450 

SP 
o 

.001 
o. 
o. 

478 275 
O. 
O. 

393.660 
o 
O. 
o 

340.195 
O. 
1 014 

309 
o 
o 

264.072 
o 
O. 

197 975 
o. 
0 .. 
O. 

160 .. 795 
O. 
O. 
O. 
o. 
0 .. 
O. 
O. 
0 .. 
O. 

1458.752 
o 780 
o. 
o 

145 752 
555.410 

0.779 
o 
o. 
0.703 
O. 
o 

480.999 
O. 
0 .. 

PV 
O. 
0.401 
7.200 
o 

-0.525 
700 

o. 
-1.340 

7.700 
o. 
O. 

769.600 
O. 
O. 
0.209 
4.800 
o. 

-0.128 
9.100 
o. 
1.775 
7 600 
O. 
O. 
0.495 
o 

TR 
-4963.0 

236.1 
O. 
O. 

140.0 
o 
O. 

408.4 
o 
O. 
o. 

279.4 
O. 

174.5 
219. 

O. 
O. 

150.7 
O. 
O. 

35.9 
O. 
O. 
o. 

-160.8 
o 
O. 
O. 
o. 
o 
O. 
o 
o 
o. 
O. 
.4 

104 9 
O. 
O. 

842.9 
0.0 

1029.0 
O. 

370. 
829 1 

o 
o 
O. 
O. 
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TL P T H Q SV SP PV TR 
o. 1415.8 4825774. 3.1054 395.673 8.685 781 .... 

...) 

53 231.6 803.6 1426.0 234101. 394.297 8.522 0 
54 118.6 618.8 1 0 4 719 o. 
55 121.6 .2 520408. 342 262 o. 0 
56 118.6 618.8 1337.8 4300146. 5.3248 340.385 O. o. 

1 .0 635.5 1352. 1905. 38.4006 O. 0 664 1106.1 
58 17.0 645.7 1357.2 2103. 38.7611 O. 0.661 4990.3 
59 118.6 618.8 1337.8 4300146. O. 4.719 O. 
60 64.6 526.6 1295.9 140416. 297.549 .682 O. 
61 65.4 0 1278.9 4159730 .504 2.766 1063 0 
62 39 422.4 1247.4 282453 13.1955 266.231 1.726 0 
63 39.9 O. 1234.6 3877277. 12.6280 267.246 1.777 1079.3 
64 11.5 ..... ..,.-

""".,:).,;:a 8 1162.1 143441- .4836 199.975 O. O. 
• 0= o...J 11 7 O. 1142.7 3733837. .11 1 201.097 0.594 1044.3 
66 16.6 633.0 1351.1 9233. 39.1454 O. O. O. 
67 118.3 343.1 1191.9 O. 7967 0 0 O. 
68 2.1 480.0 1279.1 O. 264.2691 O. O. O. 
69 .0 654·.1 1362.0 1 1 1.7884 O. O. O. 
70 II () 654.1 1362 0 4497. 1 1.7884 O. O. O. 
71 O. O. 1458.8 O. O. O. O. 0 
72 O. 0 O. 770. o. O. o. O. 
73 O. O. 0 O. O. O. O. 
75 O. O. o. 5595 O. O. o. 0 
76 O. O. O. 1025609. o. O. O. 0 
79 1075.4 790.2 1379.9 582439 0 553 477 41 399 O. 
80 571. 619.3 1305.2 1 0 0 0 O. 
81 1 .6 633 0 1351. 1 O. 39.1454 O. O. O. 
82 0 O. O. 5039128. O. O. O. 0 
83 118.3 340.2 1190.1 300 0 0 0 O. 
84 527.6 1003 1 1 1. 5041928 1.6120 7.682 18.091 795 
86 O. O. O. 10711 . O • O. O. O. 
88 o. o. 0 4497. O. O. O. O. 
90 148.3 340.4 311 7 o. 0.0179 O. 0 O. 
91 139.2 ,",,"T"'" ~ ..:..,.'IJ""""" ... ..,JI 200. 929212. 0.0169 0.647 O. 139 .. 2 
95 1.8 121 6 1031 .. 3 3610182. 179 .. 3530 1039 .. 326 3.599 539 .. 1 
99 O. 0 O. 6671. 0 .. O. O. O. 

100 O. O. O. 606. 0 .. O. O. IB34.0 
104 .9 551.6 548 .. 4 6248749. 0 0212 1.028 O. 9 
106 4.9 0 10BB. 123655. 71.2111 161 752 O. 
107 0 O. 1089.6 3610182 70 .. 3504 0 I11B .. 8 

OB 1 8 1 1.6 1039 3 36101 195.1 1039 -6032.3 
109 0 O. 275 .. 0 2297907 o. o. 0 O. 
111 118 3 340.4 311 7 7116504. 3.7797 o. -0.205 O. 
112 0 O. 1434.3 56230 0 0 O. O. 
113 O. O. O. 6144 O. O. 0.1 19 O. 
114 411 1 .6 95.6 ,14773. 0 0162 0.624 O. 411.8 
115 411.8 126.6 95.6 8886. 0.0162 0.624 0 411.8 
116 411.8 126 6 95 6 28048. 0 0162 0 623 0 .. 411.8 
117 411 8 126 .. 6 95.6 1 1 0 .. 0162 0 660 O. 411.8 
118 411.B 126 .. 6 95.6 0.0162 0.660 o. 411 8 
119 411.8 126 95 6 20847. 0 0162 0 660 O. 411 8 
120 o. o. O. 4788. 0 .. 0 0 O. 
122 O. O. O. 4641823. O. O. O. O. 
1 4 .. 8 1 .0 101.0 694461 0.0163 O. 400 O. 
125 534.8 818.1 1421.6 17946. 1 3659 0.628 O. 521.0 

\ 130 0 O. O. O. 0 .. O. 0 
131 119 -:r 619 .. 2 1337.9 124258" 5 .. 2952 1 .. 019 O. 119.3 .J 

132 119 •. 3 619 1 1337 9 129800 .. 5 2946 1.019 O. 119 .. 3 
133 O. O. O. 253451 .. O. o. 0 .. 0 .. 
201 0 1 0 1521 .. 0 O. 216 .. 039 O. 0 ... 
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( 

TEST CYCLE HEAT BALANCE 

VALVE POINT 3RD VL 05/15/87 TEST POINT 07 
INTERMOUNTAIN PWR PROJECT 

820000. KW TC6F-30 IN LSB 
UNIT #2 

TURBINE NO 
2400. PSIG 1000 I 1000. F 2 300 IN HG 

CALCULATED USING ASME STEAM TABLES 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * RATED CONDITIONS 

PRESS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

775096 
7864.3 

5477861. 
7872.3 

5561237. 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS 

THROTTLE COLD RHT 

2388 90 507 .. 00 

REHEAT TB 
IP TB 

INLET EXH 

467 60 106.10 

LP 
EXH 

1 

TEMP 1006 60 607 .. 30 
ENTH 1465.64 1303 04 

1003 98 
1523 41 

621 .. 50 
1339. 1 

120.69 
1038 31 

ENTR 1.5369 1.7465 1 .. 7619 
EFF 86. 1 91 .. 796 93 

ABSCISSA PHPX/PT=0 .. 2122 PISTSTG/PT=0.7074 VAN= 501 5 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

AE 517.40 324 .. 96 
H ELEP 1038 1 1038 31 
H UEEP 1047.45 1047 
EFF ELEP 93 76 92.81 93.76 81 
EFF UEEP 91 99 90 00 91.99 90.00 
VAN 501.48 501. 48 

* LOAD AND HEAT RATE RATED POWER FACTOR AND H2 PRESS. FLOW AT 
RATED PRESS OF 2412.2 IA AND TEMP. OF 1000 F 

A07-1 
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T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1040.77 1040 77 
H UEEP 1049 89 1049.89 

ELEP 93.28 92.05 93.28 .05 
EFF UEEP 91.52 89 25 91.52 89.25 
VAN 502.78 502 78 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT 
/' 

FLANGE NOZ Q/AP QFS Q/AP 
NO VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1689.80 O. 0 0 86. 0 
4 962.48 1 1 .. 11 951.80 157.4 847. 

RH 1 467.60 O. O. O. 350.2 O. 4483722. 800 0 
8 458.25 o. O. 0 350 2 0 4490995 .. 817.6 

11 208.21 o 722 1. 11 205 .. 90 711 .. 2 791 .. 9 4284397 781.9 
15 106 10 O. 0 .. O. 807 6 O. 3841718. 1129 
1 58.58 0.239 1 18 89 141 8 090 3721658. 1064.9 
16 0.160 1 30 1 .. 4 1106.9 3477102. 1 4 
18 10.46 0.049 1.36 10. 6018.0 1092.0 3353727. 1047.6 
19 4. 1 0.015 o 95 4.46 12096.0 1125.1 3256836. 1119.8 

A07-2 



TL PRESS TEMP ENTH FLOW 

F E D W A R Y C E 

HEATER 8 
4 FW IN 2669.20 467.90 451.40 5483310.6 CLOSED 

EXTR 943.10 772.80 1375 97 488974.9 TD = 1.6 
"':/" 
'-' DRAIN 943 10 473.80 488974.9 DC .9 

HEATER 7 
7 FW IN 2669 20 385.90 363.19 5483310.6 CLOSED 

EXTR 495.90 606.20 1303. 471 .7 -1 7 
6 DRAIN 495.90 393.70 368.61 960057.6 DC .8 
3 ENTRY 943.10 473.80 457.37 488974.9 

HEATER 6 
10 FW IN 2754.40 336 30 311 83 10. 

8 EXTR 204.40 802 90 1426.81 206598.3 TD = .3 
9 DRAIN 204.40 343.10 314~64 1166655.9 DC = 6.8 
6 ENTRY 495.90 .70 368.61 960057.6 

PUMP 
11 FW IN O. o. O. 5430703.8 
86 SEAL INJ O. O. 0 117579.8 
30 SEAL RET o. 0 O. .0 

LEAI<AGE o. o. O. 0. 
24 EXTR 1500.00 263.68 235.47 o. 
35 FW OUT 2754 40 336 30 311.83 5483310.6 

HEATER 5 
1< • ...1 FIN IN 114.80 289.30 258.82 4016291. 1 OPEN 
12 EXTR 105. 621. 30 1339.83 248542.4 STO = 514.9 

111 DRAIN 105.80 332.00 302.89 6403041.8 SC -0 1 
109 ENTRY 0 0 2138993.9 

HEATER 4 
17 FW IN 160.10 227 .. 18 4016291 .. 8 CLOSED 
15 EXTR 56.85 1292.30 120060.2 TD -0 .. 1 
16 DRAIN 1 1 120060.2 DC 4 1 

HEATER 3 
20 FW IN 160 .. 10 191 30 159 69 4016291 8 
18 EXTR 34 09 416.70 1 .33 244555.9 -0.5 
19 DRAIN 34.09 199 80 167.94 364616 1 .5 
16 ENTRY 56.85 262.30 231.14 120060.2 

HEATER 2 
23 FW IN 160.10 156.30 124.63 4016291. 8 CLOSED 

1 EXTR 9. .10 1164 14 123375.0 TD 1.6 
22 DRAIN 9.93 163.30 131.27 487991.1 DC 7.0 
19 ENTRY 34.09 199.80 167 94 364616.1 
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PRESS TEMP ENTH FLOW 

STH SEAL REG 
88 FLOW TO o. o. o. 2751.8 CALCULATED 
70 TDV 4 50 653.00 1361.46 1.8 TO HEATER 
68 TDV 2.08 480 00 1279.07 o. CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW = O. 

HEATER 1 
26 FW IN 204 40 127.60 96.07 4016291. 8 CLOSED 

EXTR 4 40 O. 1090.98 96890.9 0 
123 DRAIN .40 132.10 100.06 587633.8 DC 4.5 
22 ENTRY 9.93 163.30 131.27 487991.1 
70 ENTRY 4 50 653.00 1361.46 1.8 

PUMP 
"':.!""T 
• ...JI • ..." FW IN o. O. 0 4133871. 6 
87 LEAKAGE O. O. O. o. 
27 FW OUT 0 o. 0 4133871 

FW TO BOILER 

1 FW IN 2669 20 539 .. 10 533.32 10. S+L -5449. 

T U R B I N E E X PAN S I a N 

MAIN STEAM LINE 
71 EXIT o. O. 1 o. 
36 THROTTLE 2388.90 1006.60 1465.64 5477861. 

VALVE STEM LKG 

SQRT P/V = 85.690 
37 La NO 1 467.80 896 .. 16 1465.64 2622.9 C 55 .. 757 

SQRT P/V 16.701 
38 NO o. O. 0 .. 2154 .. 9 C 129.028 

EXP TO STG 1 
40 SHELL 1689 .. 80 913.65 1430 35 5432148 4 

11 EXTR O. O. 1430. 40935.1 

PACKING 2 

SQRT P/V .115E 19 
42 La NO 1 110.28 676.00 1367 00 1 C 0 .. 000 

SQRT P/V 4. 
43 La NO 1 674.80 1371 .. 38 3751.4 C 1020.512 

\ SQRT P/V 0.648 
100 La NO 3 0 0 0 .7 C 1 .487 

A07-4 

1 1 1 



TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 
41 SHELL 962 48 0. 1376.74 4926550 2 
79 EXTR 951.80 774 80 1376.74 488974. 

PACK NG NO 1 

SQRT P/V = 20 980 
46 NO 1 109 14 1 4430. C 382 760 

SORT P/V = 4 390 
47 LO NO 2 16.76 575.70 1323.40 2996.2 C = 820 036 

SORT P/V = 0.676 
100 LO NO -.;::. o • o. o. 603.7 C = 1847.487 

EXPAND TO EXHAUST 
49 EXH 507.00 607.30 1303.04 4952182 0 
80 EXTR 507.00 607 30 1303.04 471082 7 
50 TO RHT 507.00 607 30 1303.04 4481099.3 

REHEATER 1 
BEFORE LO 0.08 o. 1523 62 o. 

37 ENTRY 
/ 84 AFTER LO 467.60 1004.30 1523.58 4483722.2 PCTDP 7.771 

EXPAND TO BOWL 
1 ENTRY 458 25 1003.47 1 .41 4490995.1 

1 ENTRY 464. 804.90 1416.98 .9 

TO 11 
52 SHELL 208 1 o. 1418.38 4284396.8 
53 EXTR 205.90 804.70 1427 67 206598.3 

PACl'ING NO 

SQRT P/V = 4 213 
57 LO NO 1 16.75 633.50 1351 31 1769.3 C = 1151 765 

P/V 0.657 
58 LO NO 2 16 .. 75 645.50 1357.13 1 C 4690.857 

SQRT P/V 0 654 
100 NO 0 o. o. 603 7 C 1847 

SORT P/V = 0 
100 LO NO 4 0 o. o. 603.7 C 1847.487 

( 
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TL 

56 
55 EXTR 

59 ENTRY 

61 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 TB EXH 
76 ENTRY 

1 DRAIN 

PRESS 

106 10 
108.70 

106.10 

58.58 
57.89 

35.72 
35 26 

10.46 
10.32 

4 51 
4 46 

PRESS 

1.73 
o 

o. 

TEMP 

621.50 
624.80 

621 50 

o. 
530.00 

o. 
425.50 

o. 
242.40 

o. 
o. 

TEMP 

ENTH 

1339.91 
1341 40 

1 .91 

1281 71 
1298.09 

1237.13 
1249.45 

1144.75 
1166.52 

1092.19 
1090.98 

ENTH 

120.69 1047. 
0. 0 
o. o. 

MEASURED LOAD 775096.0 PF 1.000 
SHAFT 1 KW = 786079.0 FL =4353.0 

FLOW 

EXPAND TO EXHAUST 
1718 

437826.6 

EXPAND TO 
1718 "'!' 

oJ 

EXP TO STG 
3721658.0 

120060.2 

BOWL 

15 

EXP TO STG 16 
3477102.2 

244555 9 

3353727 2 
1 .0 

3256836 .. 3 
96890 9 

FLOW 

EXP TO STG 18 

EXP TO 19 

1 
3256836.3 LEVL = -6234.9 
870800.2 

4133871 4 

H2 
GL 

GENERATOR 1 
SHAFT 1 

62 .. 00 
6630.0 
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TEST CYCLE HEAT BALANCE 

P E R F a R M A N C E 

TRUNKLINE OUTPUT 

TL P T H Q SV SP PV TR 
1 2669.2 539. I 533.3 5483311. 0.0209 o. o. -5449.3 

943.1 772. 1376.0 488975. 0.711 537. 1 1 579 235.3 
943.1 473.8 457.4 488975. 0.0198 o. • 900 o • 

4 2669.2 467.9 451.4 5483311 0 0 o. o. 
5 495 9 606.2 1303 3 471083 1 1784 466.161 1.739 140.0 
6 495.9 .7 368.6 960058. 0 01 o. 7 800 0 
7 2669. 385.9 363.2 5483311. o. o. o. o. 
8 204.4 802.9 1426.8 206598. 3.6195 383 632 -2.268 419.3 
9 343. I 314.6 1166656. 0.0179 0 6.800 O. 

10 < . ~. 11.8 11. 0.0176 o. o. 0 
11 o. O. o. 5430704. o. O. 0 0 
12 105.8 621.3 1339.8 248542 5 9950 331 926 514.900 289.4 
1< 114.8 289 < 258.8 4016291. 0.0173 o. O. O. 'J ...., 
14 160.1 289 258 9 4016292. 0.01 1.014 O. 160 1 
15 56.8 518 0 1292.3 120060. 10 1238 289.208 -0.092 228 8 
16 56.8 262. 231.1 120060 0.0171 o. 4 100 0 
1 160.l 258.2 227.2 4016292. O. 0 0 0 
18 • 1 416. 1245 - 244556. 1 .1464 .738 -0.462 159.0 ,,:;. 

19 34.1 199.8 167.9 364616. 0.0166 O. 8.500 o. 
20 160 1 191.3 159.7 4016292 o. 0 o. o. 
21 9.9 237.1 1164.1 123375 41 4392 192.869 1.569 . 44.2 
22 9 9 163. 131 487991. 0 0164 O. 7.000 0 

160.l 156. 124.6 4016292. O. 0 0 O. 
24 1500.0 263.7 235.5 o. 0.0170 o. 0 ' o. 
25 4 4 o. 1091. 0 96891. o. 156.876 0.576 156 9 
26 204.4 127.6 96.1 4016292. 0.0162 O. 0 0 
27 o. o. o. 41 0 o. 0'. o. 
28 o. o. o. 19570. O. o. o. o. 
29 o. 0 0 45403. o. o. o. 0 
30 o. 0 0 64973. o. o. 0 o. 
31 2759.6 304.0 278.8 o. 0.0173 O. O. o. 

O. O. 0 133872. O. o. 0 O. 
34 O. O. o. O. O. 0 O. 
35 2754 4 336.3 311.8 5483311. 0.0176 O. O. o. 
36 2388.9 1006.6 1465.6 5477861. 0.3253 1465 639 85 690 o. 
37 467.8 896.2 1465.6 2623. 1.6771 0.780 16 .. 701 55.8 

0 O. o. o. 0 0 129.0 
39 2388 9 o. 1465.6 5473083. o. o. 85 .. 690 0 .. 
40 1689.8 913 6 1430 .. 3 5432148 0 4348 143.743 62 337 O. 
41 962. o. 4926550 0 6978 540.499 37 .. 138 842.8 
42 110 676.0 1 6. 0.779 4.268 0.0 
43 16.8 674.8 1371 4 3751 40 .. 0738 o. 0.648 1020. 
45 o. O. 33662. O. o. o. O. 
46 109.1 1326.9 4430 5.6634 0.703 4.390 382.8 
47 16. 7 1 .4 2996 36.6972 O. 0.676 820.0 
48 O. O. O. 4960212 0 0 O. 0 
49 507.0 607.3 1303.0 4952182. 1 1518 468.444 20.980 o. 

( 50 507 0 607 3 1303.0 4481099. O. O' o. O. 
1 458 2 1003. 1523.4 4490995. 1. 0 15.686 o. 
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TL P T H Q SV SP PV TR 
208 0. 1418 4 4284397 3 5076 385 589 7.705 781.9 

53 205. 804.7 1427. 206598. 3.5982 384 249 7. o. 
54 106 1 621.5 1339.9 5.9789 0 4.213 o. 

108.7 624.8 1341 4 437827. 5 .. 8526 333.911 0 0 
56 106.1 621. 1339 9 384171 . 5 9789 332.133 o. 0 
""'-u/ 16.8 633 1351. 3 38 7886 O. 0.657 1151 8 
58 16.8 645.5 1357 1 39 1 o. 0.654 4690.9 
59 106 1 621.5 1339. 3841718. 5.9790 o. 4.213 o. 
60 57.9 530.0 1298.1 120060 10.0674 290.382 2.398 o. 
61 .6 o. 1281 7 3721658. 9.6006 291 316 2.470 1064.9 
L? -",. - 425 5 1249.4 244556. 14. 1 259 722 1.544 o. 'W_ ~'::.tt,..J !III • .) 

63 35 ...,. O. 1237.1 3477102 14.1723 260.771 1.588 1083.4 , 
64 242.4 1166.5 123375. 40.1673 194.702 0.507 o. 

10 0 1144.8 3353727. 36.9690 195 817 0.532 1047.6 
66 626. 1347 9 39. 0. O. O. 
67 105.8 334 7 1189.8 0 4. 198 o. o. o. 
68 2.1 480.0 1279 1 0 268.7139 0 O. O. 
69 4.5 653.0 1361 5 631. 147.1380 O. O. o. 
70 4. 653 0 1361.5 2752. 147.1380 o. 0 0 
71 O. o. 1465.6 o. 0 O. O. 0 
72 O. 0 O. 515. O. O. O. O. 
73 0 O. 0 -6235 O. 0 O. 0 
75 O. 0 O. 6173 O. 0 0 0 
76 O. O. 0 870800. O. O. O. O. 
79 1.8 774.8 1376 7 488975. 0.7057 538 .. 621 36.724 O. 
80 507.0 607 3 1303.0 471083 O. 0 O. O. 
81 16.5 626.5 1347.9 0 39.2425 0 .. 0 0 
82 0 0 O. 4481099 O. 0 O. 0 
83 .8 331.9 1188 .. 2 271- 0 .. 0 .. O. 0 .. 

/' 

84 467 6 1004 3 1523.6 4483722 1 8255 7 771 16 005 800 0 
86 0 0 .. O. 117580 .. 0 .. 0 0 O. 
88 O. O. O. 0 0 0 O. 
90 135.8 332.0 303 0 O. 0.0178 O. O. O. 
91 130.8 237.5 206.1 972338. 0 0169 0 0 130.8 
95 1.7 120.7 1038 3256836. 184.9225 1047 448 3.513 501.5 
99 O. O. O. 6641. 0 O. 0 0 

100 O. 0 o. 604. O. O. O. 1847.5 
104 2669 2 539.1 533.3 5491047. 0.0209 1.028 O. 2669.2 
106 4.5 O. 1091 0 96891. 78 6673 157.485 0.238 O. 
107 4 0" 1092. 3256836. 77 .. 9511 0 0.240 1119.8 
108 1.7 • 7 1047 4 3256836 • 199.6378 1047 448 -..:::.. -6234 .. 9 
109 O. O. 265.3 0 O. O. O. 
111 105 8 332.0 302.9 6403042. 4.2011 0 -0 .. 074 0 .. 
112 0 O. 1430.3 40935. O. 0 O. 0 
113 0 O. 0 5415525. O. 0 0 .. 115E 19 O. 
114 438.5 126.4 95 .. 5 14848 0 .. 0162 0.624 0 438 5 
11 438 5 126.4 95 5 14282. 0 .. 0162 0.624 O. 438. 
116 438.5 126.4 95 .. 5 27472. 0.0162 0.623 o. 438. 
117 438 5 126 .. 4 95.5 15749. 0.0162 0 660 0 .. 438.5 
118 438 126 .. 4 95. 22286. 0 .. 0162 0 .. 660 O. 438 .. 5 
119 438 126 .. 4 95.5 22944. 0 .. 0162 0 .. 660 O. 438 .. 5 
120 0 O. o. 4778. o. O. O. O. 
122 0 O. 0 4133871- O. 0 O. O. 
123 4.4 132.1 100 .. 1 587634 0.0163 O. 4.500 O. 
125 464. 804.9 1417.0 7273. 1.5616 0 628 O. 462 .. 0 

( 130 O. 0 O. 205983. 0 O. O. O. 
1 1 106.9 621. 1339.7 101833 .. • 9318 1 .. 018 O • 106 .. 9 
1 107.1 620 9 1339 5 104150. 5.9188 1.019 O. 107.1 
133 O. 0 O. 205379. O. O. O. O. 
201 0 1 O. 1523 6 O. O. 220.576 O. O. 
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CYCLE HEAT 

VALVE POINT VWO-OP 05/15/87 TEST POINT 08 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270T151 
2400. PSIS 1000./ 1000. F 2 300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDI ONS * RATED CONDITIONS 

TEMP 
ENTH 
ENTR 
EFF 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

898356. 
7772.3 

6496919. 

898356. 

6281950. 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TEl 

COLD RHT 

2477 14 590.03 
988.20 612 10 

1450.32 1 07 
1.5228 

87.790 

REHEAT TEl 
IP TB 

EXH 

544 47 122.65 
995 81 612.80 

1516 .. 74 1334 .. 47 
1 7255 1 7411 

91 .. 714 

LP TB 
EXH 

3.1 
117.29 

1020 74 

93 .. 902 

ISSA PHPX/PT=0.2382 P1STSTG/PT=0.8045 VAN= 616.5 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TB ENERGY BALANCE LP TEl ENERGY 
RHT TB LP TB RHT TB LP TB 

AE 528.21 
H ELEP 1020.74 1020.74 
H UEEP 1028 .. 10 1028.10 
EFF ELEP .90 93 11 93.90 93 11 
EFF UEEP 92.51 90.93 92 .. 51 90.93 
VAN 616.52 616. 

LOAD AND HEAT RATE AT POWER FACTOR AND H2 AT 
PRESS OF 2412.2 PSIA AND TEMP. OF 1000 F 
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T G L PERFORMANCE CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1023 00 1023.00 
H UEEP 1030.39 1030.39 
EFF ELEP 93.48 92.44 93.48 92.44 
EFF UEEP 92 07 90.25 92.07 90. 
VAN 618.01 18.01 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Q/AP QFS Q/AP 
NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1992.87 0 o. o. 86.6 0 6438694 1007.5 
4 1124.35 4.554 1 28 1110 00 157 4 850.9 5801024. 845.5 

RH 1 544.47 O. O. o. 350. o. 5249181. 800. 
8 533. O. O. O. 350 .. 2 o. 818. 

11 242.73 0.849 1.12 240 01 711.2 792.4 5019764. 782.2 
1 122.65 o. O. O. 807.6 o. 4463988. 1128.8 
1 67 0.311 1 33 66 .. 73 1414.8 1089.7 4315958. 1063 .. 6 
16 41.1 0 .. 1.42 40.59 2021.4 1104.1 4019545. 1080.1 
18 12 09 o 064 1.53 11.91 6018.0 1071.1 3865914. 1044.7 
19 5.14 0.028 1.57 06 12096 0 1132 .. 1 3724659. 1123.2 
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TL PRESS TEMP ENTH FLOW 

F E E D W A R Y C 

HEATER 8 
4 FW IN 2830.00 481.70 466 84 6502076.0 CLOSED 
2 EXTR 1098.85 779.40 1371. 87 14860 0 TD 1.8 
• ...! DRAIN 1098.85 489.30 475.24 614860.0 DC 7.6 

HEATER 7 
7 FW IN 2830.00 .50 375.61 6502076 0 CLOSED 

EXTR .10 610.90 1 40 585006 7 TD o "'!!" ...... 
6 DRAIN 577.10 406 70 382.70 1199866 7 DC 
3 ENTRY 1098.85 489.30 475.24 614860.0 

HEATER 6 
10 FW IN 3013.10 348 .. 50 324 83 6502076.0 CLOSED 

8 EXTR 238.20 796.30 1421. 242838.4 TD -0 8 
9 DRAIN .20 .50 328 75 1442705 1 DC 8 .. 0 
6 ENTRY .10 406 .. 70 382.70 1199866. 

PUMP 
11 FW IN O. 0 O. 6460944 9 
86 SEAL INJ O. O. O. 106069.8 
30 SEAL RET o. O. O. 64938.7 ..,....., 
~"':~L LEAKAGE O. 0 O. .,..-
24 EXTR 1500 .. 00 294.46 O. 

FW OUT 301 .10 348. 6502076.0 

HEATER 5 
1 FW IN 131.80 298.00 4725859.4 OPEN 
1 EXTR 6 .70 291668.6 STO 1024 8 

111 DRAIN 342 70 314.09 SC 0 .. 0 
109 ENTRY o. o. 280.50 2337734.2 

HEATER 4 
17 FW IN 167.90 265 90 235.03 4725859.8 CLOSED 
1 EXTR 510 30 1287.74 148029.7 TD 0.4 
16 DRAIN 65.46 271.00 240.02 148029 7 DC 1 

HEATER 3 
20 FW IN 167 90 197 70 166.13 .8 CLOSED 
18 EXTR 39 21 409.70 1241.24 296412.4 TO 0.1 
19 DRAIN 39 21 207.00 175 19 444442.1 DC = 9.3 
16 ENTRY 65.46 1.00 240 02 148029 7 

2 
?"'!!" _.J FW IN 167 90 160.90 129.25 4725859.8 CLOSED 
21 EXTR 11.40 228.90 1159 .. 77 153631 6 TO = 1 8 

DRA N 11.40 168.70 136.68 598073. DC 7.8 
19 ENTRY 39.21 207.00 175.19 444442.1 
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TL PRESS TEMP ENTH FLOW 

STM SEAL REG 
BB FLOW TO o. 0 O. 8020.4 CALCULATED 
70 TDV 5 14 644 60 1357.36 8020.4 TO HEATER 
68 TDV 1.8B 480.00 1 .08 0 TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW O. 

HEATER 1 
26 FW IN 228.40 124.20 92.74 4725859.8 CLOSED 
25 EXTR 4.91 O. 1086. 141 • 1 TD 0.6 

1 DRAIN 4.91 130.40 98.36 747349.1 DC 6.2 ... 
22 ENTRY 11.40 168.70 136.68 598073.7 
70 ENTRY 5.14 644.60 1357.36 8020.4 

PUMP 
~~ "_"0_' FW IN O. O. O. 4831929.6 
87 LEAKAGE O. 0 O. o. 

FW OUT o. O. O. 4831929.6 

FW TO BOILER 

1 FW IN 2830.00 554.30 551 63 6502076.0 S+L = -5157 

T U R B I N E E X P A N S I 0 N 
/" 

MAIN STEAM LINE 
71 EXI O. O. 1450.32 o. 
36 THROTTLE 2477 14 988.20 1450 32 6496919 1 

VALVE STEM LKG 

SQRT P/V 89.971 
37 LO NO 1 544.67 872.85 1450.31 2863 5 C 55.065 

SQRT P/V 19 687 
38 LO ,NO O. O. 0 2090.7 C 106.199 

EXP TO STG 1 
40 SHELL 1992. 926. 1426.61 6438693. 

112 EXTR O. O. 1426.61 53270.9 

PACKING NO 2 

SQRT P/V .l15E 19 
42 LO NO 1 127.70 677.50 1366.82 14646.0 C 0.000 

SQRT P/V 4 943 
43 LO NO 2 17.18 668.60 1368.34 .7 1651.600 

\, SQRT P/V = 0 663 
100 LO NO -:r O. O. O. 633 6 C = 1907.083 oJ 
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~I II- PRESS TEMP ENTH FLOW 

EXP TO 4 
41 SHELL 1124 0 1372.55 5801023 6 
79 EXTR 1110.00 781.40 1372. 614860 0 

PACKING NO 1 

SQRT F'/V 24.537 
46 LO NO 1 126.30 592.10 .4 C 389.192 

SQRT P/V = 5.097 
47 LO NO 17.02 1.70 1321.46 3577.5 C ::::: 826.231 

SQRT P/V 0.688 
100 LO NO 3 O. O. O. 633.6 C = 1907 083 

EXPAND TO EXHAUST 
49 EXH 590.03 612 10 1299.07 5831324.1 
80 EXTR 590.03 612 10 1299 07 585006.7 
50 TO RHT 590.03 61 .10 1299 07 5246317 4 

REHEATER 1 
BEFORE LO 0.08 o. 1517 05 0 

37 ENTRY 
84 AFTER LO 544.47 996.30 1517.01 5249180 9 PCTDP ::::: 7.722 

/' 

EXPAND TO BOWL 
1 ENTRY 533.58 995. 1 1 16. 5262601.9 

125 ENTRY 545.13 802 90 1412 61 13420.9 

EXP TO STG 11 
SHELL 242.73 O. 141 . 5019763 
EXTR 240 01 797.50 1422.54 242838.4 

PACKING NO 3 

SQRT P/V 4.897 
LO NO 1 1 .00 1350 61 .0 C 11 1 

SQRT P/V ::::: 0.667 
58 LO NO '"":) 17.00 641.50 1355.17 2158.7 C ::::: 5133.372 "'-

SQRT P/V 0.665 
100 LO NO 3 O. 0 O. 633.6 C ::::: 1907.083 

SQRT P/V O. 
100 LO NO 4 O. O. O. 633.6 C 1907.083 
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,.-

TL 

t::"L 
........ i-':.o.....lI 

-vu t:.. i"~' I 

55 EXTR 

59 Er..:fTFt'{ 

61 SHELL 
t::O EXTR 

b·:;, SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 TB EXH 
76 ENTRY 

1 DRAIN 

MEASURED LOAD 
SHAFT 1 I<W 

PRESS 

122.65 
125.75 

122.65 

67. 
66.73 

41 18 
40.59 

12.09 
11. 91 

5 14 
• 06 

PRESS 

1. 
O. 

o 

TEMP 

612.80 
616.40 

612.80 

o. 
520.50 

ENTH 

1334.47 
1336.09 

1334.47 

1275.97 
1292.66 

o 1231. 68 
416 80 .1244.52 

O. 
220 70 

O. 
o . 

TEMP 

11 
O. 
O. 

1140 38 
1155.69 

1086.76 
1086. 

ENTH 

1028.1024 
o. 
O. 

898356.0 
910504. 

PF 
FL 

1.000 
-"t''';:'..JI.'':'.O 

FLOW 

EXPAND TO EXHAUST 
4463987.5 

550070 1 

EXPAND TO BOWL 
4463987.5 

EXP TO STG 1 
4315957.8 

148029.7 

. EXP TO STG 
4019545.4 

296412 4 

EXP TO STG 
3865913.8 

153631. 6 

EXP TO STG 
3724658 

141 • 1 

FLOW 

CONDENSER 

16 

18 

19 

SHAFT 1 
3724658.8 LEVL = -4445.2 
1102826.2 
4831930.2 

GENERATOR 1 
SHAFT 1 

H2 = 63 00 
GL 7795.5 

1 
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TEST CYCLE HEAT 

F' E R F 0 R M A N 

TRUNKLINE OUTF'UT 

TL F' T H Q SV SF' F'V TR 
1 283cJlII 0 554.3 551 6 6502076. 0 0213 o. 0 .9 

1098.9 779.4 1371. 9 614860. 0.6049 556.147 1.847 3 

'" 1098.9 489. 475.2 614860. 0.0201 0 7.600 O. ..... 
4 2830.0 481- 466.8 6502076. 0 o. 0 o. 
5 577.1 610.9 1299.4 585007. 1.0029 482.036 0.336 128. 
6 • 1 406.7 382.7 1199867. 0.0187 o. 9.200 o. 

2830.0 397. 375 6502076. 0 O. 0 O. 
8 238. 796.3 1422.0 242838. 3.0800 396.736 -0.764 399.6 
9 238.2 356. 1442705. 0.0181 o. 8.000 0 

10 3013.1 348.5 324.8 6502076. 0.0177 o. o. O. 
11 O. O. 0 6460945. 0 0 0 O. 
1 1 .4 61 .7 1334 9 291669. 5.1327 342.726 1024.800 1 0 
13 131.8 298.0 267.8 0 0174 0 o. O. 
14 167.9 298 0 267 8 4725860 0.0174 1.014 O. 167.9 
15 65.5 510 3 1287.7 148030. 8.7032 298.447 0 447 211 9 
16 65. 271 0 240 0 148030. 0 0172 O. 5.100 O. 
17 167. .9 235.0 4725860. O. O. O. 0 
18 39 2 409 7 1241 2 29641 . 1 0355 266.047 0.147 143.7 
19 39.2 207.0 175 2 444442. 0.0167 O. 9.300 O. 
20 167 9 197.7 166 1 4725860. O. O. O. O. 
..,& 
..:..J. 11.4 228 9 1159 8 153632. 35.5947 199 469 1.769 29.4 
22 11. 4 168.7 136.7 0.0164 o. 7.800 O. 
~""!" 
-<-"J 167.9 160.9 129.3 4725860. o. O. O. O. 
24 1500 0 294.5 266.7 0 0.0173 0 0 o. 
25 4. 0 1086.2 141 0 161 469 0 569 161.5 
26 228.4 124.2 92.7 4725860. 0.0162 0 0 o. 
...,-
"'-I o. o. o . 4831930. o. o. o. o. 

0 o. O. 19289. o. O. O. O. 
29 O. 0 0 45650 0 .. o. 0 .. 0 .. 
30 O. O. 0 0 0 O. 0 
31 3027 8 299.1 274.4 O. 0.0172 O. O. O. 
33 o. o. 0 4831930 O. 0 O. O. 
34 O. O. O. -5157. o. o. 0 0 

3013.1 348.5 324 8 6502076. 0 0177 O. O. 0 .. 
36 2477.1 988.2 1450.3 6496919 0.3060 1450.316 89 .. 971 O. 
37 544.7 872.9 1450.3 2864 1.4053 0 780 19.687 55 1 
38 o. 0 O. 2091 O. 0 0 1 2 
39 2477 1 O. 1450.3 6491965. 0 3060 o. .971 O. 
40 1992.9 1426.6 6438694 0.3659 143.990 73. O. 
41 1124 3 O. 1 5801024. 0.5917 559.348 43.590 845.5 
42 127.7 677.5 1366.8 14646. 2260 0 779 4.943 0.0 
43 17 2 668.6 7531 39 .. 0396 o. 0.663 1651. 6 
45 o. 0 39850. 0 0 .. 0 0 
46 126. 592.1 1 8 5338. 4.8621 0 703 5.097 389 2 
47 17.0 571.7 1321. 5 3578. .9940 o. 0 688 826 2 
48 O. O. 0 5840874. O. O. 0 O. 
49 590.0 61 • 1 1299.1 5831324. 0.9800 484.404 24 537 0 
50 590.0 612.1 1299 1 5246317 0 o. o. O. 
51 533.6 995.2 1516.7 5262602. 1. 0 .. 18.354 O. 
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TL P T H Q SV SP PV TR 
52 242.7 o. 1412.5 5019764. 9807 398.783 9.024 782.2 
."...,.. 
...J • ...;. 240.0 797 5 1422.5 242838. 0594 397 396 8.857 O. 

122 6 612 8 1334.5 5014058. 5.11 0 4.897 O. 
1 .8 616.4 1336.1 550070. .0048 344 800 o. O. 
122.6 1 .8 1334.5 4463988. 5.1153 342.911 O. O. 

57 17.0 632.1 1350.6 228O. 38.1675 O. 0 667 1165.3 
58 17.0 641 5 1 38 4989 O. 0.665 133.4 

122.6 612.8 1334 5 4463988. 1154 O. 4.897 0 
60 66.7 520.5 1292.7 148030. 8 6300 299 726 2 781 O. 
61 67.6 {) . 1276.0 4315958. 8.2211 300.687 868 1063.6 
62 40.6 416.8 1244. 29641 . 12 6951 268.135 1.788 O • 
63 41.2 O. 1231. 4019545. 12.1492 269 138 1 841 1080.1 
64 11 9 220.7 1155.7 153632. 33.6258 201. 590 0.595 O. 

1 1 O. 1140 4 3865914. 31. 9879 202.714 0.615 1044.7 
66 16.6 625 7 9617. 38 8583 O. O. O. 
67 109 9 345.6 0 4.1244 0 o. O. 
68 1.9 480.0 0 297.6007 0 O. O. 
69 5.1 644 6 1357.4 1863. 127.8890 O. 0 O. 
70 5.1 644 1357.4 8020. 127.8890 0 O. O. 
71 O. O. 1450. O. 0 O. o. 0 

o. O. O. 1025 O. O. O. 0 
73 O. O. 0 -4445. O. O. O. O. 
75 O. O. 0 5815. O. O. 0 O. 
76 o. (). O. 1102826 O. 0 0 O. 
79 1110.0 781.4 1372.5 614860 o. .401 43 031 O. 
80 590.0 612 1 1299.1 585007. O. O. 0 O. 
81 1 .4 7 1347.8 O. 52.0502 0 0 O. 
82 . 0 O. O • 17 0 O. o. 0 
83 122.4 342.7 1190.7 313. O. O. O. O. 
84 544· 5 996.3 1517 0 5249181. 1.5528 18 725 800.5 
86 O. O. O. 106070. O. O. 0 O. 
88 O. 0 O. 8020. O. 0 0 O. 
90 152.3 342 7 314.1 O. 0.0179 0 O. O. 
91 141.7 234 1 202.7 895029 0.0169 0.647 o. 141.7 
95 1.6 117.3 1020.7 3724659 198.7881 1028.102 • 1 616.5 
99 O. O. 0 6971. O. O. 0 O. 

100 0 O. O. 634. O. O. 0 1907.1 
104 2830.0 554.3 551.6 14032. 0.0213 1.028 O. 
106 5.1 o. 1086.2 141 69 .. 162.741 0 270 
107 5 1 O. 1086.8 3724659. 68.3995 O. 0 .. 274 
108 1 117. 1028.1 3724659 218 2728 1028.102 3.1 
109 O. O. 280. 2337734. O. 0 O. O. 
111 122.4 342.7 314.1 0.0179 0 0 026 O. 
112 O. 0 1426 6 53271. O. 0 0 O. 
113 O. O. 0 6415884. 0 O. 0.11 19 0 
114 400.4 123.1 .1 14671- 0 0162 0.624 O. 400 4 
115 400.4 123.1 92.1 13570. 0.01 0.624 O. 400.4 
116 400 4 123.1 92.1 27977 0.0162 O. 0 400 4 
117 400.4 123 1 92 1 11145. 0 0162 0.660 0 400.4 
118 400.4 123.1 92.1 20090. 0 0162 0 660 O. 400.4 
119 400.4 123.1 92.1 18617. 0 0162 0.660 0 400.4 
120 0 0 O. 4954 O. 0 0 O. 
1 O. O. O. 4831930. O. O. 0 O. 
123 4 9 130 4 .4 747349. 0.0162 0 6.200 0 

125 545 1 802 9 1412.6 13421. 1.3196 0.628 o. 537 8 
130 0 O. O. 278386. 0 0 o. O. 
1 1 123. 613. 1334.7 134133. 5 0959 1.019 O. 123 2 
132 123.1 613.1 1 .6 1 5.0987 1 020 O. 1 • 1 
133 O. O. o. 277752. O. 0 O. O. 
201 0.1 O. 1517 0 O. o. 7.978 0 O. 

1 1 



TEST CYCLE HEAT BALANCE 

VALVE POINT 2ND VL 05/16/87 TEST POINT 09 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000. KW TC6F-30 IN LSB TURBINE NO 270Tl 1 
2400. PSIS 1000./ 1000. F 2.300 IN HG ABS 

CALCULATED USING ASME STEAM TABLES 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

COMBINED TURBINE-CYCLE PERFORMANCE 

TEST CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

7756 9 
3978528 

TURBINE THERMAL PERFORMANCE 

HIGH PRESS TB 
IP TB 

599283 
7762.8 

4035857 

COLD RHT INLET EXH 

.30 378.40 
565 50 

1288.98 

81.581 

PHPX/PT=O.l 1 

.70 
1000. 
1525 28 

1.7795 

PISTSTG/PT=0.5065 

.47 
622.10 

1341 89 
1 7951 

VAN= 

LP TB 
EXH 

2.063 
102.18 

1028.46 

.692 

613.5 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP ENERGY BALANCE 
RHT TB LP TB RHT TB 

AE 530.27 338 09 
H ELEP 1028 46 1028 46 
H 1 99 1035 .. 99 
EFF ELEP 93.69 92 71 93.69 
EFF UEEP 92. 90 48 92.27 
VAN 61 .48 613.48 

* LOAD AND HEAT RATE AT POWER FACTOR AND H2 
RATED THROTTLE OF 2412.2 PSIA AND TEMP. 

1 

LP TB 

92.71 
90 48 

FLOW AT 
F 

A09-1 
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.. 
T G L PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT LP TB 

H ELEP 1030 38 1030.38 
H UEEP 1037.94 1037 94 
EFF 92.14 93.33 92.14 

91.90 89.90 91.90 89.90 
VAN 614.71 614.71 

STAGE FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ G!/AP G!FS G!/AP 
NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1212.30 O. O. o. 86.6 o. 3940932. 999.9 
4 706.41 1.877 0 .. 84 700 50 157.4 831 .. 6 3610828. 828.1 

RH 1 .70 O. O. O. O. 3319610 795.6 
8 341.73 o. O. O. 350.2 0 813.7 

11 155 15 0.484 1 00 153.60 711.2 790.4 3182051. 781 6 
15 79.47 O. O. O. 807 O. 2864751. 1126. 
15 43 95 0 152 1 00 43.51 1414.8 1 2781982. 1066.6 
16 26.87 0.109 1.1 26 2021 4 1105.1 2607188. 1086.5 
18 7.83 0.039 1- . 1 601 0 1096 4 12066. 1054 9 
19 3.32 0.019 1.68 3.26 12096.0 1132.4 241701 . 11 8 



TL TEMP ENTH FLOW 

F D W A T R C Y C L E 

HEATER 8 
4 FW IN 2569.50 439 90 420 64 3982651.3 CLOSED 
2 EXTR 695.60 718.80 1357.14 317220.6 TD == -4.1 
~ DRAIN 695 60 444.20 .90 17220 6 DC 4 .J 

HEATER 7 
7 FW IN 2569 50 363.90 340.05 3982651 -..::. CLOSED 
5 EXTR 370.50 564.60 1 .18 11 TD -2 7 
6 DRAIN 370.50 369.70 342.87 629216.1 DC .8 
3 ENTRY 695 60 444.20 423.90 317220.6 

HEATER 6 
10 FW IN 2698.50 31 .30 290. 1. CLOSED 

8 153.20 801 90 1428.42 145791.1 TD == --..,:::, 8 
9 DRAIN 153 20 320.50 291. 03 775007.2 DC == 5.2 
6 ENTRY 370.50 369 70 342 87 629216.1 

PUMP 
11 FW IN O. O. 0 3953704 5 
86 SEAL INJ O. O. 0 87343.2 
30 SEAL O. O. O. 58396.4 

LEAKAGE O. O. O. 0 
24 EXTR 1500 00 223 68 195.18 O. 
35 FW OUT 2698.50 315 30 290 ..,-..:..."::' 3982651.3 

HEATER 5 
13 FW IN 87.85 271.80 240.88 2999607. OPEN 
12 EXTR 78.92 19.20 1340.49 179814.5 STO 522.8 

111 DRAIN 78.92 311.50 281. 11 SC -0.4 
109 ENTRY 0 O. 246.49 1938899.0 

HEATER 4 
17 FW IN 130.60 242 50 211.20 2999607.7 CLOSED 
1 EXTR 42.80 516 00 1 82769.1 TD -0.4 
16 DRAIN 42.80 .50 214.06 82769.1 DC 3.0 

HEATER 3 
20 FW IN 130 60 177.50 145.78 2999607.7 CLOSED 
18 EXTR 25.59 416.30 1246.24 174793.3 1.1 
19 DRAIN 25.59 184.60 152.65 257562.4 DC = 7.1 
16 ENTRY 42.80 245.50 214.06 82769.1 

HEATER 2 
FW IN 130.60 143.10 111 36 2999607.7 CLOSED 

21 EXTR 7 34 237 20 1165 02 95122 8 TD == 1.4 
22 DRAIN 7.34 165.00 352685 2 DC == 21.9 

ENTRY .59 184.60 1 257562 4 

( 

1 1 



TL PRESS TEMP ENTH FLOW 

STM REG 
88 FLOW TO O. O. 0 1436.1 CALCULATED 
70 TDV 462.70 1270 82 1436.1 TO HEATER 
68 TDV 1 480 00 1279.14 O. TO CONDENSER 

NOT CODED FOR MU MEAS TOTAL FLOW O. 

HEATER 1 
26 FW IN 169.20 110.30 78.72 2999607.7 CLOSED 

EXTR o. 1093.76 95052.7 TD = 0 
123 DRAIN 113.50 81 48 96488. DC 'T ..., 

w .... 

70 ENTRY 462.70 1270.82 1436.1 

PUMP 
33 FW IN 0 O. o. 3086951 0 
87 LEAKAGE o. o. O. O. 
27 FW OUT O. O. 0 3086951.0 

FW TO BOILER 

1 FW IN 2569 50 506.50 494.97 3982651 -.J S+L -4124 

T U R B I N E E X P A N S I 0 N 

( MAIN STEAM LINE 
71 EXIT o. O. 1466.95 0 
36 THROTTLE 2393.30 1008.80 1466.95 3978527.8 

VALVE STEM LK6 

SQRT P/V 85.758 
37 LO NO 1 348 90 890.69 1466.95 2262.0 C 55.815 

SQRT P/V 12.437 
LO NO o. O. O. 2524 6 C 202.994 

EXP TO ST6 1 
40 SHELL 1 1 30 846.80 1408.33 3940931 7 

112 EXTR O. o. 1408. 32809 6 

PACJ(ING NO 2 

SQRT P/V =.115E 19 
42 NO 1 82.75 .00 1354 59 'T ..... C 0.000 

SQRT P/V 3.238 
43 LO NO 2 15.38 638.80 1353 96 2923.8 C = 1072.812 

( SQRT P/V = 0.602 
100 LO NO - 0 o • o. .4 1839 689 . J 

A09-4 
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TL PRESS TEMP ENTH FLOW 

( 
,~ 

EXP TO STG 4 
41 SHELL 706 41 O. 1 .92 3610828 5 
79 EXTR 700 50 720.60 1357.92 317220.6 

PACKING NO 1 

SQRT P/V 1 .879 
46 LO NO 1 81 562.40 1312.19 .5 C 381.776 

SQRT P/V = 3.341 
47 LO NO 2 15.33 542.60 1307. 2178.3 C 816.661 

SQRT P/V = 0.628 
100 LO NO 3 o. o. o. 550.4 C 1839.689 

EXPAND TO EXHAUST 
49 EXH 378.40 565 50 1288.98 3629343.8 
80 EXTR 378.40 565.50 1288.98 311995. 
50 TO RHT .40 565.50 1288.98 3317348.3 

REHEATER 1 
i 

BEFORE LO 0.08 O. 1525.64 0 
37 ENTRY 
84 AFTER LO 348.70 1001 60 1525.60 3319610.3 PCTDP = 7 849 

EXPAND TO BOWL 
51 ENTRY 341 73 1000.61 1525.28 3 

1 ENTRY 349.70 754.00 1395.11 8232.0 

EXP TO STG 11 
SHELL 155.15 O. 1420.36 3182051 .. 
EXTR 153 60 804.20 1429.57 145791. 1 

PACKING NO 3 

SQRT P/V .148 
LO NO 1 1 ~"'t' 

• "\oJ ........ 630.20 1349 79 1261 2 C = 1192 .. 521 

SQRT P/V 0 .. 602 
58 LO NO 2 15 .. 33 644 40 1356.68 1392 .. 4 41 

SQRT P/V o 598 
100 LO NO 3 0 .. O. 0 550 4 C = 1839.689 

SQRT P/V o. 
100 LO NO 4 O. o. 0 550.4 C = 1839 689 

A09-5 
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TL 

56 EXH . 
EXTR 

59 ENTRY 

61 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

PRESS 

79.47 
81-

79.47 

43.95 
43. 1 

26.87 
26. 

7.83 
7 71 

3.32 
• 26 

108 TB EXH 1 01 
76 ENTRY O. 

ENTRY 7 34 
122 DRAIN o. 

MEASURED LOAD = 
SHAFT 1 KW = 609427 

TEMP 

622 10 
624 50 

622.10 

o. 
531 20 

o. 
426.60 

o. 
244.20 

0 
o • 

102 .. 18 
o. 

165.00 
o. 

0 
8 

ENTH 

1341.89 
1342. 

1341.89 

1284.38 
1299.87 

1239.88 
1 1.06 

1146.72 
1168.17 

1093.63 
1093.76 

1035.9861 
o. 

132 97 
0 

PF 0.996 
FL =4353 0 

FLOW 

EXPAND TO EXHAUST 
2864750.7 
313546.2 

EXPAND TO 
7 

EXP TO STG 
2781981.6 

82769.1 

2607188 3 
174793.3 

EXP TO 

BOWL 

15 

16 

EXP TO STG 18 
2512065. 

95122.8 

EXP TO STG 19 
2417012.8 

95052.7 

CONDENSER 
SHAFT 1 

2417012.8 LEVL = -4848.2 
12405.1 

2 
3086951.3 

GENERATOR 1 
SHAFT 1 

H2 00 
GL 5338 8 
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TEST CYCLE HEAT BALANCE 

P E R F 0 R M A N C 

TRUNKLINE OUTPUT 

TL P T H Q SV SP PV TR 
1 2569.5 506.5 495.0 3982651. 0.0202 o. o. -4123.5 

695.6 718.8 1357.1 317221- 0.9335 502.379 .121 216.4 
695.6 444.2 423.9 17221. 0.0193 O. 4.300 O. 

4 2569.5 439.9 420.6 3982651. O. O. O. O. 
5 370.5 564.6 1289 2 311995. 1 .. 5336 437.166 734 127 4 
6 370. 369.7 342.9 629216. 0.01 o. 800 O. 
7 2569.5 363.9 340.1 3982651. O. O. 0 O. 
8 153.2 801 9 1428.4 145791. 4.8453 360 .. 098 802 441.8 
9 153.2 320. 291 0 775007. 0.0177 O. 200 O. 

10 2698 315.3 290.2 3982651. 0.0174 o. O. 0 
11 O. O. O. 3953704. O. O. O. O. 
12 78.9 619.2 1340 5 179814. 8.0518 311.102 522 800 308.1 
13 87.9 271.8 240.9 2999608. 0.01 o. 0 0 
14 130.6 1. 241.0 2999608. 0.01 1 014 0 130.6 
15 42.8 516.0 1292.5 82769. 13.4585 271.362 -0 438 244.6 
16 42.8 245.5 214.1 82769 0.0170 O. 3.000 o. 
17 130 6 242.5 211 2 2999608. O. O. O. 0 
18 .6 416.3 1246. 174793 20.2241 241. 366 -1 134 174.9 
19 25.6 184.6 152.7 257562. 0.01 O. 7 100 O. 
20 130.6 177. 145.8 2999608. O. O. O. O. ...,. 
..::..J. 7.3 237.2 1165.0 123. 2127 178 945 1.445 58.3 

E 
22 7. 165.0 133.0 352685 0 0164 0 21.900 o. 

/ , 130.6 143 1 111. 4 2999608. O. O. 0 0 
24 1500 0 223.7 195.2 O. 0.0167 O. o. 0 
25 3.2 O. 1093.8 95053 .. 0 143 570 0.470 143.6 
26 169. 110.3 78.7 2999608. 0 0162 O. O. O • 
.... -.c:./ o. O. O. 3086951 0 O. o. o . 
28 o. o. O. 17687. O. O. o. 0 
29 o. o. O. 40709. O. 0" 0 O. 
30 O. 0 o. 58396 .. 0 .. 0 0 O. 

1 2697.9 302.6 o. 0 0173 O. O. 0 
33 O. 0 O. 0 0 .. 0 .. 0 
34 O. O. O. -4124. 0 .. O. 0 .. 0 
35 2698.5 315.3 3982651. 0.0174 O. O. 0 .. 
36 2393.3 1008.8 3978528. 0.3254 1466.949 85.758 0 .. 

9 890 7 2557 0.780 12.437 55.8 
38 0 O. O. O. 0 0 
39 2393 - O. 3973741. 0.3254 O. 85 .. 758 O • ..) 

40 1212 < 846 8 3940932 0.5852 134.812 45 514 0 -J 

41 706 4 0 10828. 0.9205 504 908 27 703 828.1 
42 82. 648.0 1354.6 9408. 7.8901 0 .. 779 3.238 0 0 
43 15 4 638.8 1354 0 2924 42.4579 O. 0 .. 602 1 .8 
45 o. 0 o. 0 O. 0 .. O. 
46 81 9 562.4 1 1 .. 7.3319 0.704 3 .. 341 381.8 
47 15.3 .6 1307.6 2178. 38 8341 O. 0.628 816.7 
48 O. O. 0 3635406 O. O. o. O. 
49 378 4 565.5 1289.0 3629344. 1 5007 439.200 15.879 O. 

( 50 378.4 565 1289.0 3317348 o. O. O. 0 
51 341. 1000.6 1525.3 3327842. 2.5069 O. 11.678 O. 
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TL P T H G! SV SP PV TR 
52 155.1 o. 1420.4 182051. 4 7345 361.563 5.725 781.6 

1 .6 804. 1429.6 145791. 4 .. 8417 360.305 5.632 0 
54 79 622.1 1341. 9 3178297. 8.0179 o. 148 0 
55 81.5 624 5 1343.0 313546. 7 .. 8311 13 "TC""""" 

'J"""~..:I o. o. 
56 79.5 622.1 1341 9 2864751 8.0179 311. 581 o. o. 
57 1 . 630 • 1349.8 1261. 42.2607 o. 0.602 1192. 

15 644 4 1356 .. 7 1 42 .. 81 o. o. 4139.5 
59 79.5 622.1 1341. 2864751. 8 0179 0 148 O. 
60 43.5 531 .. 2 1299 9 82769. 13.4503 272.370 1.799 O. 

1 43 9 ~ 

l,J 11 1284.4 2781982 1 .9301 273 346 1.844 1066.6 
62 ....,L ",-u. 426.6 1251. 1 174793. 19.7239 .420 1.160 O. 

26.9 O. 1239.9 2607188 19.0663 244 527 1.187 1086.5 
64 7.7 244.2 1168.2 95123. 54.0014 181.205 0.378 0 
65 7.8 O. 1146.7 2512066 49.9895 182.295 0.396 1054.9 
66 15.1 613.2 1341. 6 8844. 42.1195 0 O. O. 
67 78.9 314.0 1184.4 o. 5.5677 0 o. o. 
68 1.3 480.0 1279 1 O. 443.4005 0 O. O. 
69 3 2 462.7 1270. O. 169 0 O. O. 
70 3.2 462. 1270 8 1436. 169. O. O. 0 
71 • O. o. 1466.9 0 O. O. O. O • 
72 O. O. 0 523. 0 0 0 O. 

0 O. O. -4848 0 O. 0 O. 
75 0 O. o. 5542. O. 0 0 O. 
76 O. 0 312405 O. 0 O. O. 
79 720 6 1357 9 17221 0.9283 503.161 .470 o. 
80 565. 1289 0 311995 O. O. O. O. 
81 613.2 1341 6 O. 42.091 O. O. o. 
82 0 O. 0 3317348 O. O. O. O. 

78.9 311.1 1182. O. O. o. 0 
/' 

84 348. 1001. 6 1525.6 3319610. 2.4566 7.849 
( 

11.914 795 6 
0' 0 o. O. 87343. O. O. O. 0 ~·o 

88 O. O. O. 1436. O. O. O. O. 
90 108.9 11. 281.6 O. 0.0176 O. O. O. 
91 114.1 248.1 216.8 1163892. 0.0170 0.647 o. 114.1 
95 1.0 102 2 1028 5 2417013. .8236 1035.986 2 063 613.5 
99 o. 0 0 .. 6055. O. O. o. O. 

100 O. O. o. 550. O. 0 0 1839 7 
104 2569 S06 495.0 0.0202 1.028 o. 2569.5 
106 3.3 o. 1093.8 95053 106.4798 144.763 0.175 O. 
107 .3 o. 1093.6 2417013. 104.7646 o. 0 178 1122 8 
lOB 1.0 102 2 1036.0 2417013. 329 4876 1035.986 2 063 -4848 2 
109 o. o. 246.5 1938899 O. 0 0 O. 
111 78.9 11 5 281.6 117596. S.S453 0 .. -0.398 O. 
11 O. 0 1408. 10. O. O. o. O. 
113 o. O. o. 3928049. O. 0 0.11SE 19 0 
114 477.5 108 .. 5 77.7 14266. 0.0161 0.624 O. 477.5 
115 477.5 108.5 77.7 15022. 0.0161 0.624 o. 477.5 
116 477.S 108.5 77 0 01 1 0.623 0 
11 477. 108. 77.7 14945. 0.0161 0.660 o. 477.5 
118 477.5 108.5 77.7 O. 0.0161 O. 0 O. 
119 477.5 108.5 77.7 17244. 0.0161 0.660 o. 477.5 
120 O. o. O. 4787. 0 .. o. 0 O. 
122 O. O. o. 3086951. O. O. O. O. 
123 ~ ,., 

~J • ..:... 113.5 1 5 96489 0.0162 0 3.200 O. 
125 349.7 754.0 1 • 1 8232 • 2.0007 0.628 O. 345.5 

( 130 O. O. o. 146474. O. O. O. O. 
131 79.9 619.2 1340.4 70599. 7.9520 1 .. 018 0 79 9 
132 80.1 618 9 1340. 7S875 7. 1.019 0 80.1 
1 0 o. o. 145923. 0 o. O. O. 
201 0.1 O. 1525 6 0 .. O. 236.662 0 .. 0 .. 

1 1 1 



TEST CYCLE HEAT BALANCE 

VALVE POINT 3RD VL 05/16/87 TEST POINT 10 
INTERMOUNTAIN PWR PROJECT UNIT #2 

820000 KW TC6F-30 IN LSB TURBINE NO 270T151 
2400 PS G 1000.1 1000. 2 300 IN HG ABS 

CALCULATED USING AS ME STEAM TABLES 

COMBINED TURBINE-CYCLE PERFORMANCE 

PRESS 
TEMP 
ENTH 
ENTR 
EFF 

ABSCISSA 

TEST CONDITIONS * RATED CONDITIONS 

TOTAL LOAD 
HEAT RATE 
THROTTLE FLOW 

789272. 
7784.0 

5527099. 

TURBINE THERMAL PERFORMANCE 

-788480" 
1.8 

5612929. 

HIGH PRESS TB REHEAT TB 

THROTTLE COLD RHT 

2382 40 512.70 
1001 70 606 .. 50 
1462 61 1 ,,07 

1.5351 
86.188 

PHPX/PT=0 .. 21 

IP TB 
INLET 

473.00 
1007.01 
1524 88 

1.7462 
91.698 

P1STSTG/PT=O 7131 

EXH 

107 50 
624.60 

1341 
1.7618 

EXH 

2.956 
114.54 

1030.66 

93.468 

VAN= 588.8 

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB TB 

AE 336 .. 32 
H ELEP 1030.66 1030.66 
H UEEP 1038.10 1 10 
EFF ELEP 93.47 92 39 93.47 92.39 

UEEP 92.06 90.17 92.06 90.17 
VAN 588.80 588.80 

* LOAD AND HEAT RATE AT RATED POWER AND PRESS FLOW AT 
RATED OF 2412 2 PSIA AND TEMP. OF 1000 F. 

AI0-1 
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T G L PERFORMANCE OF CONDENSING SECTION NO 1 

TOTAL TB ENERGY BALANCE LP TB ENERGY BALANCE 
RHT TB LP TB RHT TB LP TB 

H ELEP 1032 68 1032 68 
H UEEP 1040.16 1040.16 
EFF ELEP 93.08 91.78 93.08 91.78 
EFF UEEP 91.67 89 56 91.67 89.56 
VAN 590.06 590.06 

FLOW FUNCTION 

STG SHELL ONE PCT FLANGE NOZ Gl/AP GlFS Gl/AP 
NO PRESS VEL HD DELTA P PRESS AREA H FLG H SHL 

1 1698.80 o. o. o. 86.6 o. 5477243. 1007.5 
4 973.63 3 438 1. 11 962 80 157.4 843.3 4964326. 838 5 

RH 1 473.00 o. O. O. 350 .. 2 0 4522392. 798. 
8 463.54 0 0 0 350.2 O. 81 .7 

11 210.70 0.720 1.09 208 .. 40 711 2 791.2 782.0 
15 107.50 O. O. o. 807.6 o. 3884894. 1128 6 
1 O. 1 1414.8 1089 7 3762662 1066 9 
16 36 17 0.164 1. 4 1106.4 3514296. 1086.2 
18 10.57 0.052 1 42 10 .. 42 6018.0 1091.1 3386760. 1052. 
19 4.50 0.023 1 46 4 44 12096.0 1133.7 3267123 1125. 

( 
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TL PRESS TEMP ENTH FLOW 
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TL PRESS 

88 FLOW TO O. 
70 TDV 4.47 
68 TDV 1 73 

NOT CODED FOR MU 

26 FW IN 
25 EXTR 

123 DRAIN 
ENTRY 

70 ENTRY 

33 FW IN 
87 LEAr<ASE 
27 FW OUT 

1 FW IN 

206.50 
4. 
4.32 

10.00 
4.47 

o 
o. 
o. 

2658.10 

TEMP ENTH 

o. o. 
655.80 1362.82 
480.00 1279 10 

MEAS TOTAL FLOW = 

120.80 
o. 

126 50 
162 90 
655.80 

o. 
o. 
o. 

540.70 

89.29 
1093.23 

94.46 
130.87 

1362.82 

o 
O. 
o. 

535.26 

FLOW 

STM SEAL REG 
3136. 
3136.5 TO HEATER 

o. TO CONDENSER 
o 

HEATER 1 
4063571 6 CLOSED 

119637.6 TD 
620907 5 DC 
498133.5 

o 4 
5 7 

136.5 

PUMP 
4172183.4 

O. 
4172183.4 

FW TO BOILER 

5487507.4 S+L -4016. 

T U R N X PAN S ION 

71 EXIT O. 
36 THROTTLE 2382.40 

37 LO NO 1 473.20 

38 LO NO 2 0 

40 SHELL 
112 EXTR 

1698 80 
o 

42 LO NO 1 112.00 

43 LO NO 2 16.82 

100 LO NO o. 

o 
1001.70 

890 85 

o. 

911.18 
O. 

682.00 

675 50 

o. 

• 61 
1462.61 

1462.61 

o 

1428 41 
1428 41 

.92 

1371. 73 

o. 

o . 
5527099.1 

MAIN LINE 

VALVE STEM LKG 

SQRT P/V 85.663 
2643.9 C 622 

SQRT P/V = 16.934 
2120 9 C 125.247 

EXP TO 
5477243 4 

45090 9 

PACKING NO 

SQRT P/V .11 19 
12743.4 C = 0.000 

SQRT P/V 4 
3749.2 C = 1016 109 

SQRT P/V 
642 .. 7 C 

1 

1 
o 647 

A10-4 

1 

1 



TL PRESS TEMP ENTH FLOW 

EXP TO STG 4 ! 
41 SHELL 973.63 o. 1375.56 4964325. 
79 EXTR 962.80 773.80 1375.56 495782.4 

PACI<ING NO 1 

P/V 1. 
46 LO NO 1 110 65 593.20 1325.46 3985.7 C 362.561 

SQRT P/V 4 457 
47 LO NO 2 16.74 574 10 1322.64 .0 C 

SQRT P/V o 676 
100 LO NO '"1!" -' 0 O. 0 642.7 C 1973.597 

EXPAND TO EXHAUST 
49 EXH 51 .70 606.50 1302 07 4990523.2 
80 EXTR 512.70 606. 1302.07 470775.2 
50 TO RHT 512.70 606.50 1302.07 4519748.0 

REHEATER 1 
BEFORE LO 0.08 o. 1525 .. 18 O. 

37 
84 AFTER LO 473 00 1007.50 1 1 4522391 9 PCTDP = 7.743 

TO BOWL 
51 ENTRY 463.54 1006 SO 1524 88 4533584.9 

1 ENTRY 473.85 807.40 1418 07 11193.0 

EXP TO STG 11 
52 SHELL 210.70 0 1420.51 4326377.3 

EXTR 208.40 808 20 1429. .6 

PACKING NO 3 

SQRT P/V 4 262 
57 LO NO 1 16.74 638 60 1353 78 1732 9 C 1153 .. 252 

SQRT P/V O. 
58 LO NO 2 16 .. 73 650 30 1359 46 1897.0 C 4857 146 

SQRT P/V = 0 .. 651 
100 La NO -. ;:. o. o. o . 7 C 1973 597 

SQRT P/V O. 
100 La NO 4 0 O. o. 642. C 1973 597 

( 

AI0-5 

1 1 



( 

TL PRESS TEMP ENTH FLOW 
EXPAND TO 

56 EXH 107 50 624.60 1341.37 3884893. 
EXTR 

59 ENTRY 

1 SHELL 
60 EXTR 

63 SHELL 
62 EXTR 

65 SHELL 
64 EXTR 

107 SHELL 
106 EXTR 

TL 

108 EXH 
76 ENTRY 

122 

110.30 

107.50 

59 .. 35 
58 64 

36.17 
35 70 

10.57 
10.42 

4.50 
4.44 

PRESS 

1.45 
o 

o. 

627 70 

624 60 

o. 
532.50 

o. 
427.90 

o 
241 .. 60 

o. 
o 

TEMP 

1342.75 

1341 37 

1284.30 
1299.25 

1239.64 
1250.55 

1146 .. 86 
1166 11 

1093.62 
1093.23 

ENTH 

114.54 1038.0987 
O. 0 
O. 0 

LOAD = 789272.0 PF = 0.998 
FL =4353.0 SHAFT 1 t<W 800405 9 

436568.0 

EXPAND TO BOWL 
3884893.9 

EXP TO STG 15 
3762662.5 

122231.4 

EXP TO STG 
.0 

16 

248366 5 

3386760.5 
1 .5 

3267122.9 
119637.6 

FLOW 

EXP TO STG 18 

EXP TO STG 19 

CONDENSER 
SHAFT 1 

3267122.9 LEVL -4030.2 
901030 

4172183 4 

H2 
GL 

GENERATOR 1 
SHAFT 1 

63 .. 00 
6780 9 

1 

A10-6 



TL P 
1 2658.1 
2 953.5 

953. 
4 2658.1 

501.0 
6 501 0 
7 2658.1 
8 207 0 
9 207.0 

10 2742.6 
11 0 
1 107.1 
1 
14 
15 
16 
17 
18 
19 
20 
21 

116. 
161 8 
57.6 

.6 
161.8 
34.5 
34.5 

161. 8 
10 0 
10.0 
61.8 

1500.0 
25 4.3 
26 206.5 

o 
28 O. 
29 -_0. 
30 o. 
31 2749.1 
33 0 
34 O. 

2742.6 
36 .4 
37 473.2 
38 0 
39 2382.4 
40 1698.8 
41 973.6 
42 112.0 
43 16.8 
45 O. 
46 110.7 
47 16.7 
48 O. 
49 12.7 
50 512.7 

1 463.5 

T 
540.7 
771.8 
475.1 
468. 
605 4 
394.7 
387.1 
806. 
344. 
337.4 

o 
624.3 
290.1 
290.1 
520.4 
263.0 
258.8 
419.3 
200.3 
191.6 
237.3 
162.9 
155.8 
200.0 

o. 
120.8 

o. 
o. 
O. 
o 

336 5 
o. 
o. 
.4 

1001. 
890.9 

O. 
O. 

911. 
o. 

682.0 
675 5 

o. 
593 2 
574.1 

o. 
606.5 
606.5 

1006. 

TEST CYCLE HEAT BALANCE 

P R FOR MAN C E 

TRUNKLINE OUTPUT 

H Q 
535.3 5487507. 

1374.8 495782. 
458.9 495782. 

1 

364.4 
1428. 207208. 

31 .9 11 
12.9 5487507. 

O. 5486208. 
1341. 2 248885. 

.6 1. 
259 7 4063572 

1293 4 122231. 
231 9 1 1. 
227.8 

1246 5 
168 4 
160 0 

1164 .. 2 

4063572 
248367. 
370598 

4063572. 
127536. 

130.9 498133. 
124.1 4063572. 
1 1. O. 

1093.2 119638. 
89.3 4063572. 

0.. 4172183 
O. 1 16. 
O. 44188. 
O. 63704. 

312.0 43608. 
O. 4172183. 
O. -4016 

31 .9 553111 
1462. 5527099 
1462.6 2644 

o 2121 
1462.6 5522334 
1428 4 5477243. 
1375.6 4964326. 
1369.9 12743 
1371. 7 3749. 

O. 33898. 
1325.5 3986. 
1322 3072. 

O. 4998224. 
1302.1.4990523 
1302 1 4519748 
1 9 4533585. 

sv 
o 0210 
0.7020 
0.0198 
O. 
1.1641 
0.0185 
O. 
3.5841 
0.0179 
0.0176 
o 

.9385 
0.0174 
0.0174 

10.0231 
o 0171 
O. 

14.9977 
o 0166 
O. 

41.1588 
0.0164 
o. 
0.0166 
o. 
0.0162 
o. 
O. 
o. 
O. 
0.0176 
O. 
O. 
0.0176 

SP 
O. 

538.835 
o. 
O. 

467. 1 
o 
O. 

384 698 
o 
o 
O. 

332 821 
O. 
1.014 

290.011 
O. 
O. 

258.490 
O. 
O. 

193.200 
O. 
O. 
o. 

156.1 
O. 
o 
o. 
o 
O. 
1.001 
O. 
O. 
o 

o 32470 1 
1 6502 

37 
0.780 
O. o 

o 3247 
o 11 
0.6882 
5 9948 

40.1225 
O. 
5.5700 

36.6838 
O. 
f.1366 
O. 
1.8455 

O. 
142.656 
541.884 

0.779 
O. 
o 
0.703 
o 
o 

469 601 
O. 
O. 

PV 
o 
1.865 
6 200 
o 
1 
7.600 
o 

-·2 402 
6.900 
o 
O. 

-257 200 
o 
O. 

.089 
4.200 
O. 

-0.310 
8.700 
O. 
1.600 
7.100 
O. 
o 
0.355 
o 
O. 
O. 
O. 
O. 
O. 
O. 
o 
o 

85.663 
16.934 

O. 
85.663 
62.774 
37.612 

4.322 
0.647 
O. 
4.457 
0.676 
o 
1.239 
O. 

15.851 

TR 
-4016.3 

233.0 
O. 
O. 

O. 
O. 

421 8 
O. 
o. 
O. 

291 5 
O. 

161.8 
230.4 

o 
O. 

160.8 
O. 
O. 

44.1 
O. 
o 
O. 

-156. 
O. 
O. 
O. 
O. 
o 

2749.1 
O. 
O. 
o. 
O. 

55.6 
125 2 

o 
o 

838. 
0.0 

1016 1 
o 

362.6 
833 5 

o. 
O. 
o 
O. 

A10-7 



TL P T H Q SP PV TR 
52 210.7 0 1420. 4326377 .61 7.779 782.0 

208.4 808. 1429.4 207208. 7.646 O. 
107. 624.6 1341. 4 4321462. o. 4.262 O. 

55 110.3 627.7 1342.7 436568. 5 7827 334.988 O. 0 
56 107.5 624 6 1341 4 3884894. 5.9178 333.095 O. O. 
57 1 .7 638. 1353.8 1733. 38.9943 O. 0.655 1153 "'!" oJ 

58. 16.7 650.3 1 1897 39.4367 O. 0.651 4857 1 
59 107 624.6 1341. 4 3884894. 5.9178 O. 4. 0 
60 "'"0 J .Ju.o 532.5 1299.3 122231 • 9.9634 291 217 2.426 o. 
61 59.4 O. 1 3762662. 9 5508 292. 154 2.493 1066.9 
62 427.9 1250.6 248367. 14. 1.561 o. 
63 -:r ... ,.., -_.to ..... O. 1239.6 3514296. 14.1191 261 500 1.601 1086.2 
64 10.4 241.6 1166.1 127536. 39.7310 1 160 0.512 O. 
65 10.6 0 1146.9 3386760. 36.9731 196.276 0.535 1052 5 
66 16.4 629.1 1349. 9435. 39 4093 O. O. O. 
67 107.1 335.6 1190 0 0 4 17 O. 0 O. 
68 1.7 480 0 1279.1 O. 323.7902 O. o. 0 
69 4.5 655.8 1362.8 919 148.6988 O. O. 0 
70 4.5 655.8 1362.8 3137 148.6988 0 0 O. 
71 o. O. 1462.6 O. O. 0 0 O. 

O. O. 0 -257. 0 O. O. 0 
73 O. O. 0 -4030. o. 0 0 O. 
75 o. O. O. 5579. O. O. o. 0 
76 O. O. O. 901030. O. O. O. O. 
79 962.8 773.8 1 6 495782. 0.6961 540.001 37.192 O. 
80 512.7 606.5 1302 1 470775. 0 0 O. 0 
81 16.4 629 1 1349 2 0 39.4093 0 O. 0 
82 o. 0 O. 4519748. 0 O. 0 O. 

/" 
107.1 .8 1188.4 271 O. O. O. O. 

84 473.0 1007.5 1525.1 4522392. 1.8085 7.743 1 .172 798.5 
86 O. O. O. 108612. O. O. O. O. 
88 O. O. O. 3137. 0 0 0 0 
90 1 • 1 • 1 304 1 o. 0.01 0 O. O. 
91 131.6 239.4 208.1 951391- 0 0169 0.647 O. 131.6 
95 1.5 114 1030 7 3267123. 21 . 1038.099 2.956 5SS 8 
99 O. O. 0 7071 .. O. 0 O. 0 

100 O. 0 O. 0 O. 0 .. 1973 
104 2658.1 540 7 535.3 5393140. 0 .. 0210 1.028 0 .. 2658.1 
106 4 4 o. 1093.2 119638 79.2923 157 242 0.237 0 
107 4.5 0 1093.6 3267123. 78.1822 o. 0 240 1125.3 
108 1.5 114.5 1038.1 3267123. 234 8375 1038.099 2 956 -4030.2 
109 o. O. .6 156. O. O. 0 O. 
111 107.1 333.1 304 .. 0 6437598. 4.1542 0 .. -0.279 O. 
112 o. o. 1428 4 45091 O. 0 .. 0 o. 
113 0 •. O. O. 5460108. O. 0.115E 19 O. 
114 436.9 119 7 14740. 0 01 o. .9 
115 436.9 119.7 88.8 13690 0.0162 0.624 o. 436 .. 9 
116 436.9 119.7 88.8 27343. 0 .. 0162 0 O. 436.9 
117 436.9 119.7 88 8 13384. 0 0162 0.660 O. 436 9 
118 436.9 119 7 88.8 19274. 0 .. 01 0.660 O. 436.9 
11 436.9 119.7 88.8 20182. 0.660 O. 436.9 
120 0 O. O. 4765. O. O. O. 
1 0 O. O. 4172183 O. o. O. 
1 4. 126. 94.5 620908. O. 5 700 O. 
125 473.9 807 4 1418 1 11193 0.628 O. 467 9 

( 130 0 0 0 204412. 0 O. O. O. 
131 108 - 624.0 5 .. 8700 1.018 O. 108 .. 3 .,::. 1341.0 99289 • 
1 108.4 623.8 1340.9 105122. 1 019 0 108.4 
133 O. O. O. 203769. O. O. O. o. 
201 0.1 O. 1525 .. 2 O. 0 223.110 O. o. 

AI0-8 
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GENE"AL. COMPI.NY 

5 

( , 

No. 
Pro.,.,ty of ..... 'n_i •• IElectriC Comoany 

Maintain fljCII. mllNin&. 

1 1 



(% Inc ...... ) 3 

'" CHANGE 

I (% Po.rer) 

511 CHANGE .... mAL 'IESSURE 

ala-se,. 

4-11 {2M1 

... TIAL 'IESSUIE 

Clfl'lCtlIII flmrs UIUIIII conau.t CIIItrIt ,Itrt 
Inti Irs til III tI hUt ,.... ad llilllwitt 
rltld Itillft condlth ••• 

1. Till llelt rite It tile .llrItI condition an flail 
:r~=::1 till .. at rttl at rltld COINIItIoftI !If 

2. 

1 +~!!!! 

3. Theil conlCltlll • .., .. lit ........ 

a IEllL E 

1 1 1 



GEZ-3615 
6-67 (2M) 

Yo load 
load 
load 

1 ITI L p U E o 10 

--+_+_..,-_i--_____ l-__ -l-__ , 1 (% Increase) 

0" 

50" 

CHANGE IN INITIAL TEMPERATURE (OF) 

(% Decrease) 

These correction factors assume constant control valve 
and are to be to heat rates and kilowatt 
rated steam collditions. 

1. The heat rate at the desired condition can be found 
~~~I!:,:~:~g the heat rate at rated conditions by 

heat rate 1 + -'----=----,:=:-c----

2. The kilowatt load at the desired conditions can be 
found the kilowatt load It rated con-
ditions the foillowilng: 

1 + -'-"---=:=---

3. These correction factors are not guaranteed. 

o 

+50" 

(% Paorer) 

hMd~ad~. ~~~~~~~~~~~~~ 
Y4 Load 

0" +50" 

-50" 
CHANGE IN INITIAL TEMPERATURE (OF) 

(% BeHer) 

GENERAL 

1 1 



I 
f 
\ 

( 

E E 

(% Increose) 

CHANGE IN REHEAT TEMPERATURE (OF) 

~~~~~--~------+---~-+--~~ 2 
Rated Load i 

IJ2 Load br""---+--!--~---l--i--.-+-+-+-+-­
Y4 Load 

14Lood 
IJ2 load 

Rated Load. 

-500 

CHANGE IN REHEAT TEMPERATURE (OF) 

(% Decrease) 

(% Poorer) 

Thesl correction factors Issume constant control valve 
and are to be to helt rates and kilowatt 
rated steam COflditlionii. 

1. The rate at the desired condition can be found 
multiplyinll the heat rate at rated conditions by 

heat rate 
1 + -'-'-'----"---::':::::-----

2. The kilowatt load at the desired conditions cln be 
found the kilowatt load It rated con-
ditions 

1+~~ 

3. Thesl correction factors are not parantHd. 

Rated Load 

C% BeHer) r--+ ___ ~ __ ~ __ +-__ ~-+ __ -+ __ ~~~~V2 Load 
l4 Load 

GENERAL E RIC 

1 1 



X 5T E55 e eT1 F T I./') 
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ri 
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Ij I 88Q91 LB/HA 
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NG 
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G'N'IItAL COM(IIANY 

5 

to na.'Lt::U 

to ..... <1I.eu 

( 

No. 
(IIl'Optirty of Gtnt,.1 Electric Cornt:NIny 

Maintain lid. 1I'II'I1I''''''''1I11L 

1 



ilfiERl'!OliNl FiJi4i:R F'ROJECI 
!I #;,. 27')1 :1 

i E S H E A ~: ~ I E N D LOA D 

rEST PDINf 2 3 5 6 7 8 9 10 

SUMMARy TEST CONDITIONS: 

tiEAS' LUAD 855960 592031 859850 7B5980 8b0755 775096 898356 599736 789272 
lLE rLDW 6183909 405610(1 6220163 5570279 6224013 5477861 6496919 3978528 5527099 

THRQT i.t PRESS. 2384.1 2399.8 2394 2393.B 2394.2 2388.9 2477.14 2393.3 2382.4 
Ttii10:TLE i tr'iP. 004.9 1007.2 1000.B 1001. 5 996. 100b.b 988.2 100B.8 1001.7 
HOi REHEAT TEMP, 1000.2 1001.3 1009.2 1006.2 1003.1 004.3 996.3 100i. 6 1007.5 
tlHAIJS FRES5. 3.739 3,074 3.809 3.403 3.599 3.513 3.195 2.063 2.956 
;iliiER FfiCIDFI (1.987 991 (,.989 1 0.989 1 0.996 0.998 

t'f":E5SU~~E 64 58 64 64 64 62 '~ 
I:l~ 63 6:, 

"rES1 HE~d ~HfE i863.6 i986.8 7883.3 7860.2 7855 7872.3 7772.3 7162.8 7791. B 
~.sl l.G?iD 855 ~ 19 59152b 858986 785201 859887 774305 898356 599283 788480 

)1; CQRf(ECi ONS ta vid:nQ factors): 

1,0007 1.0006 1.0005 1. 0006 1.0005 ! .0008 0.9983 1.(lO09 l. 0010 
0.9993 0.9990 0.9999 0.9995 1.0006 0.9990 1. 0019 0.9988 0,9997 

1HRH 1. 00(10 0.9998 0,9987 0.9991 O.9QQ6 0.9994 1.0005 0.9997 0.9989 
i:·E~H 1.1)247 1. 0219 1.0258 1.0217 1. 0216 1.0245 1 0127 0.9935 1.0118 

CCI1B NED CORn l. 0247 1. 0212 1. 0248 1.0211 1.0224 1.0237 1.0134 0.9929 1.0114 

LOAD CORRECTIONS Idividinq factors): 

Pi 0.9885 0.9946 0.9926 0.9923 0.9927 0.9903 1.0264 0.9917 0.9876 
0.9996 0.9993 0.9999 0.9999 1.0004 0.9994 1. 0012 0.9991 0.9999 

TflRH .0001 1.0006 1.0043 1.0029 1. 0015 1.0020 0.9983 1.0008 1.0035 
PEXH 0.9759 0.9786 0.9749 0.9788 0.9788 O. 0.9875 1.0066 0.9884 

~---~-----------------~------------------------------------------------------~---
COMBINED CORR 

CORR TESl HEAl RATE 
COR~ lEST 

0.9644 0.9732 0.9717 0.9740 0.9735 0.91:.79 t. 0130 0.9981 0.9794 

7674.2 7820.7 7692.2 7703.3 7683.2 7689.9 7669.5 7818.4 7704.2 
886683 607794 883979 B06 76 883276 799958 886810 600425 805040 



,-
( 

lNTERHOUN1AIN POWER PROJECT 
!JIll ill, 2iOll:ii 

o N 1 RAe 1 C ~ C E H EAT RAT E AND 0 A D 
:=~===============:===============:============================== 

3 4 5 6 

SUHMAR\ OF TEST CONDI1IDNS: 

MEAS' LOAD 855960 592031 859850 785980 B60755 
THROTlLE HGw b183909 4056100 6220163 0224013 
THROTTLE PRESS. 2384.1 2399.B 2394 2393.B 2394.2 
lHROTTLE TEMP. 1004.9 1007.2 1000.8 1001. 5 990.5 
HO REHEA I I EI1F. 1000.2 .3 1009.2 1006.2 1003.1 
EXHAUSl PRESS. 3.739 3.074 3.B09 3.403 3.599 
FOWE~: FACT OR 0.987 0.991 0.989 1 0.989 
H2 PF:':SSURE b4 58 64 64 64 

CONTRACI CYCLE 
HEAT RATE 7958.85 8084.63 7994.94 7977.65 7951. 25 

7 B 9 10 

775096 898356 599736 789272 
5477861 0496919 3978528 5527099 
2388.9 2477.14 2393.3 2382.4 
1000.6 988.2 1008.8 1001.7 
1004.3 996.3 1001. b 1007.5 
3.513 3.195 2.063 2.956 

1 1 0.996 0.998 
62 63 63 03 

7996.85 7872.34 7897.17 
LOAD 943804.9 586602 847508.8 775179.5 848153 763182.6 ---------593081.5 777947.4 

HEAl RArE CORRECTIONS (div! factors) : 

Pl 
Tl 
rHRH 
PElH 

COMBINED CORR 

LOAD CORRECTIONS Idivi 

PT 
n 
I'HRH 
PEXH 

COMBINED CORR 

CORR TEST HEAT RATE 
CORR lEST LOAD 

1. 0007 1.0006 1.0005 1.0006 1.0005 I 0008 0.9983 I 0009 1. 0010 
0.9993 0.9990 0.9999 0.9998 1.0006 0.9990 1. 0019 0.9988 0.9997 
1.0000 0.9998 0.9987 0.9991 0.9996 0.9994 1.0005 0.9997 0.99B9 
1. 0247 .0219 1.0258 1. 0217 1. 021b 1.0245 1.0127 0.9935 1.0118 

----------------------------------------------------------~----------------------
1. 0247 1.0212 1.0248 1.0211 1.0224 1.0237 1. 0134 0.9929 1.0114 

factors) : 

0.9885 0.9946 0.9926 0.9923 0.9927 0.9903 1.0264 0.9917 0.9876 
0.9996 0.9993 0.9999 0.9999 1.0004 0.9994 I. 0012 0.9991 0.9999 
1. 0001 1.0000 1.0043 1.0029 1.0015 1.0020 0.9983 1.0008 1.0035 
0.9759 0.9786 0.9749 0.97BB 0.97B8 0.9760 0.9875 1.00bo 0.99B4 

-----------------------------------"---------------------------------------------
0.9644 0.9732 0.9717 0.9740 0.9735 0.9679 I. 0130 0.9981 0.9794 

i7b7.2 7916.5 7791.4 7812.4 7777.4 7811.0 -~------- 792B.7 7808.4 
874951 795987 871223 788467 594212 794280 
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P ... No. 
PropertJ of u. •• ,,_,R' Electric Company 

Maintain "III. 'IPUI,I'IIIII'IUIL 

1 1 



, 
( 

\ 

TEST F'T .. 

VALVE PT. 

n'IF~OT"rLE p (p i 

THROTTLE T deg F) 

erii'l T 

F' (psia) 

1st STe F' (psi.) 

Pi/PT 

HF' (ef·fy. ) 

T (c:c:wr 

P cor' 

HTF~ (corr'.) 

HF' (e'Hy) corr"d. 

HF~H F' (psi a) 

HRH T F) 

LPEl F' (psi a) 

T (deg F) 

IF' (ef f y. ) 

HTF~ ( e orr".) ** 
IF' (effy) corrd. 

HTR (Out S(Slrv.) 

INTERMOUNTAIN POWER PROJECT 
UNIT # 2 

Enthalpy Drop Star Test Oat 

1 2 

2nd 3rd 

1495.37 121 0 

1004.29 1003.82 

283.70 293 4,1 

609.43 

1481 18 1197 10 

818.18 895 83 

.. 5471 .7390 

81 835 87. 10 

+.035 +.033 

.24 • 16 

+.8Cl +.60 

92.43 87. 

262,,3 .24 

972.78 • 14 

.926 59.860 

599.44 612. 

91.569 91.74 

+.40 +.40 

91.969 • 14 

6AB, ,9AB ,7B, 

12.54 

** Oat. from Unit # 1 a chan in formanee 1 
points with # 6 heater in ceo 

3 

VWO 

1 16.05 

1003. 

.00 

659.15 

1205.95 

996.95 

8198 

88.71 

+.030 

.16 

+.60 

89.18 

297 38 

996.94 

66.269 

614.82 

91.613 

+.40 

92.013 

6B,7B,8AB 

12.48 

of O. 

1 1 



GENERAL UECTRIC COMPA' __________ ~J_O_O~X_14~O~~~I. "'. 



A turb ine e can be if steam 
exist at both the inlet and exhaust of the section and the steam is thor-wUUrlI 

can be measul"'ed. The 
the enel""9Y that is , . 

It is to measure the eFfici.encies of the pl"'eSsur"'e 
and inter"'mediate pr"'essur"'e turbine of fossil reheat turbi.nes with 

this method 

". 
'. 

I .. IP turtlt nos 

Bowl) 

1 1 1 



Ol'flb2.cla error Qf these section efficiencies 
This accuracy is upon 

w •• ,:u","= pressure wit.l:ti.n 0.1 
and reheat and 0.1 

c.rc",-COimpoUllc:l tmits .. 

maa.l:lllYU;'1II1'Q with 
pees 1ISU:ur: calibrated 

For a lower pressare 

n%'ll!!lIL!Ill!!'A Coa:a.ectiOD1l should. be lccatec1 ahea4 
ahead. of tile 

of pressure m .... urlUDents .. 

The pressure Coa:a.ectiOll the 
o.r side of a certai.D. 

cautloas a.re t:I.keD to .1II'e a detlaite waJ:er 
U ttle COftDectioa ts f:-OID or side of the 

the abou1d be r'tIIIIl hozi-
Tbe rale 

is to be located a.bcmI 
shou1cl be a dowD-

near ttl. 1l11"11!!!'J!Ulur .. 

su 

Selt.lltl!llfre anoangement 
o~~n~N;n.wvm.ntlocafil'ftI 

These ar-

The pressure connection in the 
section bowl is located in the bottom of 

......... i.""" at the 
d.rilled 

For cn:uas:-c,:)mDolmc:l turbine. the wermecii.ate­
shou.lA:1 be in 

~necnal;~y ~m6~.~ofthe 

Te:moer:li:n;r>es show.d be measured 
thermometers or c:a1.ibrated 

&IIld. read. 011 md ""'1',--

3. 

if i 

I 1 1 



4 Seelion 

tbve an two from 
the boiler ta the tarbiDe_ Ql~L!;ai~ iJ:Istra:I:DeDtIJ:ioa. 
1D eac.b lead. is 2 .. 

f:oom tbe 
S'tl'e:I.m d.eser"IFU 

to the error d.ae to beat 
coad.u.ct.i.c:m t.m the t.be:'moc:ou:Dle wea 1Ir.IJ.l. At ttle 
tb,rottle lmmli .... iCIIn lII'II::II.Iid tie,. 21111aDd. a1a:u:Ist. all 
staD.da.rd inst.a.l.la.tioas At tile bat 
:reheat 1t is recommeaded imme.rsioa. 
lboal.cl at.lea.st four lDches i.C the OIII'CSicie c:Ii:IImeter 
of well is ZlOt t.bazL 1 i.Dc.bes.. At the 
cold sAoW.ct be 1acbes. 
The locattou of the thenaowells 1D tAe cold. reheat 

sboald lome distaDCe fJ'OID. the 
tarbiDe aDd after at. least eJJ::low to the 

'The maximum cU.s1:aDCe from the 
rur"!:"ll'''''''' lUlUUlIQ not SO 

The wells 1D the 
1eCt.i.0D 'bowl an oC four 
which an LD the stcu:a 

ftPl'lh_ should haTe .r:ad.iatiOa sDie1da 
bec::I.WIle the o( all the wall su.r-

LD the 'bowl lower 

~lstr.uD t.!n~!nL~l~. A lDStall::l.Uon is 
ill 6. 

For two thll!!lI"mln"l~"" 
wella should be in e::u::n crossover lQc~t.ed neu 
tb.e c10wnstream end o( the The immersion 
sbould be aJ. least six inches i! the outSide ciiameter 
of the weU is IU) creater t..I::raD 1 Lnc:l1es. 

Table 1 .. 

1 

• 
1522..4 + 21 300 :x 

heat. bala.aces 

F 

100 

1 1 
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